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MORE POWER FOR AMERICA’S MOST VERSATILE AIRPLANE: 
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Super Cub sprayer carries 110 gals., duster 30,203 feet is world record set by Caro Army's a has’ seh brad ee 
18 cu. ft. of chemicals. Pipers are most Bayley in Super Cub. Below, a Cub lands Cub per oat re fs hse sy 
widely used for aerial application. 10,000 feet up Alaskan mountain. truck version is handy g : 


135 Horsepower Gives 
Performance to Spare 


The famous Piper Super Cub—the plane that doesn’t 
need an airport—can operate from even shorter, 
rougher, higher fields with 135 horsepower now as 
standard equipment. 

Capable of taking off and landing in just a few 
lengths of its own fuselage, the new Super Cub 
135” has even more sensational performance than 
its predecessor which already holds world altitude 
records for light landplanes and seaplanes and 
which has carried, experimentally, a load two and 
a half times its own empty weight, an unofficial 
record! 

So useful is the Super Cub that hundreds are in 
daily use on farm and ranch and by many industries 
as a general 2-place utility plane or “quarter-ton” 
truck flying men and materials into spots where 
other planes can't go. 

The PA-18-A—agricultural version of the Super 
Cub—is the finest plane available today for aerial 
application of chemicals and the only one in volume 
production. 

The L-18 and L-21—military models of this same 
versatile plane—are in use with the United States 
Army and a number of NATO nations, 

If you have a tough flying job to be done or if 
you want an airplane with performance to spare, 
you can’t beat the Super Cub. For brochures on the 
Super Cub and PA-18-A, write Piper Aircraft Corp., 
Lock Haven, Pa., Dept. 11-K. 


Horizontally opposed engines need 
Gulfpride Aviation Oil Series-D! 
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Here’s the world’s finest detergent-dispersant 
aviation oil. It’s made exclusively for use in 
horizontally opposed engines. Because it is 
put through Gulf’s exclusive Alchlor Process 
to remove extra amounts of carbon-and-sludge 
formers, Gulfpride Aviation Oil, Series-D, pre- 
vents ring and valve sticking . . . maintains a 
cleaner, better operating condition longer. 
Actually, users have increased periods be- 


tween engine overhauls as much as 100% with 
this great oil! 


AVIATION PRODUCTS | 


You’ve heard so much about aircraft oils you prob- 
ably want to know which one is best for your own 
engine. Good idea. You'll fly more safely, no matter 
what type of engine your plane has, if you use the 
right oil for your engine type. For example: 


For radial engines or where a 


detergent oil is not desired, use 
Gulf Aircraft Engine Oil Series-R! 


ENGINE OIL 


wy 


Assures superior performance in radial en- 
gines. Especially recommended for maximum 
operating periods between overhauls, it may 
also be used in horizontally opposed engines 
when operating conditions do not require a de- 


tergent oil. 


A fine-quality, non-detergent, straight min- 
eral oil, Gulf Aircraft Engine Oil, Series-R, is 
highly effective in retarding sludge formation. 
Maintains its body at high operating tempera- 


tures, too. 


For More Flying Fun—Don’t Settle 
For Less Than Gulf! 


And remember—the Gulf Airgide Directory lists Gulf 
airport dealer locations and many others throughout 
the U. S. and Canada. Comes in mighty handy. Get 
your copy from your Gulf dealer. 


NOVEMBER 1952 


PACIFIC AIRMOTIVE 
Sales, Serrrce und Dirt 


for 


THE de HAVILLAND 
“DOVE” 


America’s Maintenance Headquarters on the Atlantic and Pacific 
Coasts.* PAC has been named distributor for the de Havilland 
DOVE, first small transport to meet airline standards of mainte- 
nance, equipment and performance. This key distributorship 
adds another milestone in PAC’s 24 years of service to industry 
and the flying public. : ue 


ENGINE SERVICE 


PAC’s engine and accessory over- 
haul shops have been servicing 
airlines, corperations and private 

customers for 24 years. 


AIRFRAME SERVICE 


PAC’s dependability record is un- 
equaled. Over one million sq. ft. 
and thirty departments serve com- 
mercial and military aircraft. 


MANUFACTURING 


Skilled research, development and 

engineering of Pressurization and 

Temperature Controls combines to 
make PAC manufactured 
units the standard for 
leading jet aircraft. 


SALES & SERVICE 


Distributors for aircraft and parts 
manufacturers serving customers 
throughout the world. 


PACIFIC AIRMOTIVE CorP. 
BURBANK, CALIFORNIA 


Other operating divisions at... 
Chino, Oakland, California 


Write Now for full particulars... pees atnee see = 
; . & Linden, N.J. 
PACIFIC AIRMOTIVE CORPORATION 
Lockheed Air Terminal Linden Airport 
Burbank, California Linden, New Jersey 
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SKYWAYS 


where Embry-Riddle students are 
pre-selected for essential, good- 
paying jobs in aviation even before 
their training is completed... 

they step right into their jobs 

as soon as they graduate! 


--- AND YOU CAN 


AIRCRAFT & ENGINE MECHANICS 


Vast numbers of properly trained A & E Mechanics are 
urgently needed. Our C.A.A. approved school with a 
quarter-century experience assures your quickest advancement. 
Embry-Riddle students learn fast with modern equipment, 
including jet...live aircraft, airline-size hangars. 


AERONAUTICAL DESIGN AND TECHNOLOGY 


Embry-Riddle offers you complete 


o”.... NOW! 
2-year courses... e 
YOUR CAREER IS WAITING! 
> Embry-Riddle’s accelerated 26-mo. Aeronautical Design and 
Technology Course provides finest training available. Technicians 


The high regard of Embry- Riddle training by with management responsibility enjoy highest salaries! 
the leading airlines and the entire aviation COMMERCIAL PILOT 
industry is demonstrated time and again by the Embry-Riddle trained pilots benefit from our years of 


big demand for Embry-Riddle graduates. experience with 30,000 students...the best instructors, 
up-to-date aircraft, superb year-‘round flying weather. 
There’s an important high priority job in aviation oe Also Instrument and Instructor's ratings. 


waiting for you... however, if you do enter the A&E COMBINED WITH COMMERCIAL PILOT 
services, Embry-Riddle training will definitely Airmen with dual pilot-engineering ability are needed by 
give you rating advantages. Thousands of Air aviation companies and operators. Embry-Riddle combination 


Bacaincn are Embry-Riddle ‘rained training offers you the most in your aviation career. 
Authorized Under GI Bill CLASSES ARE BEGINNING NOW...SEND THIS COUPON TODAY! 


Trainin 


Dean of Enrollments — Dept. 93 Iam interested in... 
Embry-Riddle School of Aviation ([] A&E Mechanic 
Miami 30, Florida (1 Commercial Pilot 
Please Print oO Oo Riess Drafting 
INAV eee ee ee Se ers oO A&E Combined with 


Commercial Pilot 


ADDRESS — oO A&E Combined with 
CITY Private Pilot 

Check One §L] Veteran 
STATE AGE — ret in Non-Veteran 


TRAIN IN MIAMI-- ATR CAPITAL OF THE WORLD 
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Quick picture of 


LA PRESSA AIRPORT 


La Mesa, California 


2300’ paved landing strip . . . pilot's lounge... cafe (open 


weekends and holidays) .. . repair shop specializing in light 
planes...3 miles south of La Mesa... complete Standard 


Oil Aviation Service. 


oe 
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LONG BEACH @ PALM SPRINGS 


Mike L. May, manager of La Pressa Air Service, Inc., 
is one of the many Western airport dealers who spe- 
cialize in the light planes that are the pace-setters for 
the air age. He says: 


Consult your Standard Airport 
Directory for the locations of 39 
Standard Airports in Southern Cal. 


@ CALEXICO 
“With three active flying clubs, we 
regularly service close to 40 light 
planes here at La Pressa. In addition, 
we have many visiting aircraft. That’s 
one good reason why we carry Chevron 
80/87 Aviation Gasoline and RPM 
Aviation Oil. When light plane own- 
ers get together, they like to compare 
the performance and economy of avi- 
ation products—and again and again 
we find they vote Chevron 80/87 and 
‘RPM’ tops on both counts. With 


"Another major economy factor with ‘RPM’ shows 
up in longer engine life. On four light engines, with 
an average logged time of 1850 hours, we found wear 
was .002 or less in each case... and that’s hard to 
beat! Our pilots have found they get the same fine 
performance record with Chevron 80/87 Aviation 
Gasoline. We get a lot of hot weather flying here in 
the West, and that’s where Chevron 80/87 proves 
its worth in take-off power and economical cruising. 


RPM Aviation Oil, for example, five We've found it’s the best all-round light plane avi- 
of our engines went to 1500 hours be- ation gasoline.” 


fore major overhaul! : < 


T.M’S “'RPM’’, ‘‘CHEVRON,’’ REG, U.S, PAT. OFF. |, 


TIP OF THE MONTH 


Mike L. May says: “When you’re mak- 

ing a short local flight and don’t feel it AVIATION 
necessary to file a flight plan—always ad- GASOLINE » 
vise your airport manager where you are 

going and when you will return. A few 

words may save your life.” 


seve ay 


=} 


PUBLISHER 
Mrs. J. Fred Henry 


4 
_ ASSISTANT PUBLISHER 
Bennett H. Horchler 


_ MANAGING EDITOR 
D. N. Ahnstrom 


_- WESTERN EDITOR 


Don Downie 


am 


ART DIRECTOR 
s Charles W. Adams 


Be PRODUCTION MANAGER 
Stanley M. Cook 


S CIRCULATION DIRECTOR 
Arthur Kaplan 


COVER: The red and white Aero 
Commander is latest model of 
this five/six-place executive ship. 


MEMBER AUDIT BUREAU OF CIRCULATIONS 


SKYWAYS is the official pub- 
lication of the Corporation 
_ Aircraft Owners Association. 


ways 


Flight Operations « Engineering « Management 


Pilot’s Report: Aero Commander...... Herbert O. Fisher 
DC-3 with Jet ae TS oe SMR | William Green 
Impact of Turbines on Airlines......... Edw. A. Driessen 
Business Plane Adds Profit................. Bill Abram 
Flight System for ILS................. Harvey A. Senior 
Approved’ Pilots... 75..5 5 eee ee Fred Schonenberg 


Flight Operations Round Table: 
Turboprop and Turbojet Air Transport Operations. . . 


Skyways for Business.......... DAR ee ta erg ee PR  gae tt 


Air Your Views ....... 7 CAOA Report ........ 
In this Issue .......... ] Performance Pitfalls 
In Corporate Hangar .. 31 Naviconiveat = fo7 3: x 


VOLUME 11, NUMBER 11 


NOVEMBER 1952 


10 


20 


22 


25 


Ze 


30 


32 


34 


6l 


a AS: UT). “2 


En, 


Vl Ae ah ee 


ee) SF 


i a 


a 


SKYWAYS is published monthly by Henry Publishing Co., 444 Madison Ave., New York 22, 
N. Y. Advertising Offices: 444 Madison Ave., New York 22, N. Y.; 6 N. Michigan Ave., Chicago 
2, Ill., 816 W. 5th Street, Los Angeles 17, Calif. Gordon Simpson, West Coast Mgr. Thos. W. 
Bryant, Jr., Chicago Mer. Printed in U.S.A. Subscription Prices: U. S. possessions, Canada 
and Pan-Am. Union $9.00 for 3 years, $7.00 for 2 years, $4.00 for 1 year; all other countries 
add $1.50 per year for postage. Six weeks required for address changes (give both old and new). 
Manuscripts, drawings, other material must be accompanied by stamped, self-addressed envelope. 
SKYWAYS is not responsible for unsolicited materials. Reentered as second-class matter April 16, 
1948, at the post office at New York, N. Y., under the act of March 3, 1879. Copyright 1952 
by Henry Publishing Co. The following publications are combined with SKYWAYS: Air 
News and Flying Sportsman. All rights to these names are reserved by Henry Publishing Co. 


Leadership 
demands constant 


achievement 
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-and the Us Mir Force and UA, Mavy -_puawve selected 
THE CONSEFEELALRION & SUPER CONSTELLATION 


On every continent of the world leading 
airlines fly the famous Constellation. Today 
more people fly over more oceans and con- 
tinents on the Constellations of these great 
airlines than on any other modern air- 
plane. It is also the leader on the most 


traveled route, the North Atlantic. This 
successful operation by international air- 
lines established the Constellation’s record 
for dependable performance—leading to 
the development of the new Super Con- 
stellation, today’s finest transport airplane. 


LOCKHEED 


No other modern airliner has been reor- 
dered so often. Whenever you travel, insist 
on the dependable Constellation service of 
these airline leaders.* If there is no local 
office in your city, see your travel agent. 
*Listed above on travel posters. 


AIRCRAFT CORPORATION « BURBANK, CALIFORNIA, AND MARIETTA, GEORGIA 


Luck to Lockheed for Leadership 
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4 SUPER CONSTELLATIONS 
ef MAKE MONEY FOR AIRLINES 


KLM Royal Dutch Airlines have just 
placed their third successive order 
for Super Constellations. Here is 
powerful indication of a famous air- 
line’s opinion of this larger, more 
luxurious successor to the experi- 
enced Constellation. KLM plans to 
_ put their Super Constellations into 
service on the heavily competitive 
North Atlantic route, where long 
range and superior performance are 
paramount. 


Announced simultaneously was a 
new order for Super Constellations 
placed by Linea Aeropostal Venezo- 
lana. LAV also made their selection 
after careful consideration of the 
finest competitive equipment. This 
choice is backed by their long pre- 
vious experience with dependable 
Constellations. 


Why have a total of 12 world air- 
lines ordered Super Constellations, 
_ bringing Lockheed’s Constellation 
production line to the greatest peak 
in its continuous 8 year history? 


Ee SEU oe P eR E) BORE et AYP 


The answer is very simple—it’s be- 
cause this great airplane has been 
proved to make money. 


RECORD REORDERS 
Here are some of the basic reasons 
~ why the Constellation has been re- 
ordered more often than any other 
modern airliner: 


1. It offers longer life and therefore greater 
profit on the investment—hecause it is de- 
signed to grow further. (The Super Con- 
- stellation now flies 133,000 pounds at 350 
m.p-h., and when more powerful engines 
are available it will carry 150,000 pounds 
at 425 m.p.h.). 
2. The Super Constellation is versatile and 
can be easily changed in a few hours to 
carry as many as 94 passengers. Thus it 
can be used for many purposes on many 
routes to meet changing competitive con- 
ditions. 
_ 3. Airlines like its low operating cost. It is 
_ practical and reliable, and it makes money. 
4. It has longer range than any other com- 
mercial airplane. 
5. It can match in speed the competitive 
- schedules of any airliner. 


6. Operators like it because travelers like 
__ it—for dependability, luxury and speed. 
Thus the Constellation and now 
the Super Constellation are currently 
_ playing a vital role in profitable 
' airline operation, at the same time 

giving assurance of future profit be- 
cause of the built-in “growth factor” 
not found in any other airplane. 
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Stall Talk 
Gentlemen: 


Here are my thoughts regarding the stall 
problem. T’ll use a hypothetical case which 
may help to clarify the thinking on this. 

A plane is hovering at its power-on stalling 
speed of 40 mph (Calibrated-Indicated air- 
speed) in a 40-mph headwind. To give the 
pilot in this plane a fighting chance, I am 
placing the ship at 3,000 feet pressure alti- 
tude, and the temperature at this altitude is 
-~15°C, Under these conditions, a Cal. IAS of 
40 mph equals a TAS of 40 mph. The plane’s 
eroundspeed in this case is obviously zero, 
but who cares? We are primarily concerned 
with our speed through an air mass when- 
ever we are airborne. If the plane in this 
case were experiencing an 80-mph headwind, 
its TAS relative to the moving air mass 
would still be 40 mph even though the pilot 
found himself moving rearward over the sur- 
face of the earth. The dynamic forces acting 
upon the airfoil, producing flight, are exactly 
the same in this latter instance as they would 
be if the plane were making a TAS of 40 
mph in still air, in which case his ground- 
speed would also be 40 mph, but forward. 

Let’s return to the original situation in 
which we have the plane at 3,000 feet, hover- 
ing at its absolute minimum flying speed of 
40 mph in a headwind of 40 mph with 
groundspeed zero. Due to some freak of na- 
ture, the wind velocity suddenly drops from 
40 mph to 0 before the pilot can bat an eye- 
lash. Or, to put it another way, the moving 
air mass suddenly becomes a_ still air 
mass relative to the earth’s surface. Well, 
here we are at-3,000 feet with zero IAS, zero 
TAS and zero GS, and the flight sustaining 
forees acting upon the airfoil also suddenly 
zero. Mr. Newton would be highly disap- 
pointed if gravity didn’t take over at this 
point. And since I am inclined to concur 
with. Mr. Newton, I would strongly recom- 
mend that Dilbert get his nose down but 
quick, and jam that throttle to the bulkhead 
if he ever hopes to regain flying speed. 

During this improbable situation, the 
thrust produced by the engine and prop had 
been constant and barely sufficient to produce 
the minimum TAS of 40 mph necessary to 
maintain flight in a uniform air mass. When 
this moving air mass suddenly became an 
absolutely still air mass, Dilbert found that 
his airspeed meter dropped from 40 mph to 
0 instantly, and his plane was then 40 mph 
below its absolute minimum power-on flying 
speed or, if you wish, the plane was then 
40 mph below its power-on stalling speed. 
It will take a little time for Dilbert’s plane 
to regain flying speed in the new static air 
mass, and he will no doubt consume a good 
portion of the 3,000 feet of altitude before he 
again gets flying speed relative to the new air 
mass in which he suddenly finds himself. 


With the aid of gravity and full thrust from 
its engine, Dilbert’s plane eventually will 
overcome the inertia of its static condition 
existing immediately after the air mass he- 
comes still. 

: R. L. Kruse 
Copilot & Navigator 

Pan American World Airways 

LaGuardia Field, New York 


Gentlemen: 


By one of those zillion-to-one coincidences, 
I actually saw the answer to the question of 
wind, then no wind and a stall condition. It 
may be impossible for the wind to change 
instantaneously, but I really saw it change 
from a headwind of 15 mph to a tailwind of 
at least 40 mph in the time it takes to wink. 
The airplane descended at an almost vertical 
angle and did not roll its own length, al- 
though the pilot did get the throttle opened 
wide before he hit. The drop was about 75 
feet. Contact with the ground was three- 
point, probably due to wide-open throttle. 
Several other instructors witnessed the in- 
cident, and all agreed as to what happened, 
but I was the only one in the ideal position 
to observe everything most accurately. 
Au KNOUFF 
AOPA #3892 


~ Tucson, Arizona 


And the letters continue to come in favor- 
ing Mr. H. M. Saint's contention (August 
issue) that the plane would have to dart for- 
ward with reference to the ground the in- 
stant the wind dropped to 0, to recover the 
lost airspeed and to maintain the dynamic 
forces producing flight—Ed. 


Carburetor Icing 
Gentlemen: 


I would appreciate your opinion as to a 
possible cause of engine failure. 

I had been cruising on a steady course at 
an altitude of 1500 feet, airspeed 85 mph for 
30 minutes. It was a clear day, air temp was 
about 75° F. Suddenly the engine began sput- 
tering and missing. After about 30 seconds, it 
stopped entirely. There was sufficient fuel 
in the tanks, no cut-off valves were shut, and 
switching magnetos had no effect. The plane 
was lost at sea. Does carburetor icing seem 
at all likely in this case? 

R. H. Pierce 
USS Queenfish 
FPO San Francisco, Cal. 


In our opinion, carburetor icing is a defi- 
nite possibility. Carburetor ice can occur on 
clear days when the atmospheric temperature 
is between 30° and 75°F if the relative 
humidity is high. However, our’s is just an 
opinion. There are many other factors that, 
if known, might dictate another cause—Ed. 
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Nobody knows for sure how it started — this line about “See you at the 
Polls!” we’re hearing all over these days. 


Best explanation seems to be that it came from that state candidate out 
west... His opponent in a debate got all riled up and challenged him 

to fight it out in the alley. 

But he said—“T’'ll settle this the AMERICAN way—TI'll see you at the polls!” 
And the audience picked up the chant. 


Now everybody’s saying it—and on Nov. 4 everybody will be doing it!” 


““SEE YOU AT THE POLLS!” 


mw | FLICNT SCHEDE 
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Teterboro, New Jersey 
25 YEARS SERVING THE NATION IN AVIATION : 
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in this issue... 


Edward A. Driessen whose 
paper, “The Impact of Tur- 
bines on Airlines,” was first 
presented at the SAE National 
Aeronautic Meeting at the 
Hotel Statler in New York 
City, is Director of Research 
for KLM Royal Dutch Airlines. 
_ A graduate of the first Aero- 
nautical University in Germany, Mr. Driessen as- 
sisted in the design of the FK 31 fighter and the 
FK 33, world’s first three-engined transport, built 
in 1924-25 by the National Aircraft Industry of 
Frits Koolhoven. He joined KLM in 1926 and at 
the end of World War II he became KLM’s Director 
of Research and Development Department at Schip- 
hol Airport, Amsterdam. An advocate of the flying 
wing concept, Mr. Driessen submitted a tailless de- 
sign in a contest for a plane which would fly from 
Amsterdam to Djakarta in the Dutch East Indies 
(9200 miles) non-stop with adequate reserve. His 
design was awarded first prize. But Director of Re- 
search Driessen’s talents are not confined to mat- 
ters aeronautical. A current hobby is the aero- 
dynamic improvement of the famous Dutch wind- 
mills, which he wants to use for generating elec- 
tricity. Preliminary testing of windmills for this 
purpose is presently being conducted. 


Opklee) 


> Reports from France indicate the DC-3 is getting 
a new lease on short-haul life through the develop- 
ment of a miniature turbojet unit, the Turbomeca 
Palas. Installed on the belly of the ’3, this jet unit 
provides stand-by power for take-off and climb 
assistance, thereby enabling the DC-3 to meet ICAO 
recommendations and still carry economical pay- 
loads. Our aeronautical correspondent in England, 
William Green, investigated the operation of the *3 
equipped with the jet boost unit, and reports his 
findings in the article, “DC-3 with Jet Boost.” Tests 
indicate the Palas burns 3.2 U. S. gallons of fuel 
per take-off and causes a slight increase in the fuel 
consumption of the piston engines because of the 
drag of the pod. The addition of the Palas, however, 
permitted an increase of five passengers per flight 
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. . and would, thereby, produce an increase in 
financial returns. Other tests are now being run us- 
ing larger and more powerful Turbomeca Marboré 
II’s (over 800 lbs. thrust each) on larger aircraft. 


—s8— 


> “Flight System for ILS” details the linkage be- 
tween aircraft and navigation facilities. Devoted in 
the main to an explanation of the operating efficiency 
gained by use of the semi-automatic coupler, this 
article describes the various types of couplers and 
tells the flight operation story of the Collins In- 
tegrated Flight System. Its author, Harvey Senior, 
has been a technical writer on aircraft accessory 
equipment for many years. He is currently setting 
up inspection procedures on radio, search radar and 
electronic equipments. 


Bill Abram, executive pilot 
and author of the article, 
“Executive Plane Adds Prof- 
it,” has been active in commer- 
cial aviation for seven years. 
Before joining the ranks of 
the corporate pilots, Bill owned 
and operated his own flying 
service; later spent time being 
a chief pilot for somebody else’s flying service, 
towing banners, dusting crops, flying charter trips 
and instructing. He holds a commercial, single and 
multi-engine land, license; has an instrument ticket 
and a flight instructor’s rating, and a ground in- 
structor, CAR and engines, rating. The last time Bill 
totaled his time it was over 3100 hours. 


Si — 


> Next Issue: The December Flight Operations 
Round Table will be on the subject of “Cockpit 
Simplification and Standardization.” Participants 
include representatives of the Air Force, Navy, 
commercial airlines and also key members of the 
SAE-7 committee. The Executive Pilot’s Report for 
December features the de Havilland Dove. 


Aero 


ne of the major problems confronting corpo- 
rate aircraft owners, who today represent the 
fastest growing segment of civil aviation, is the 
lack of airplanes designed specifically to meet their 
requirements. The corporate fleet now flying the 
nation’s skyways is a conglomerate group of air- 
craft designed primarily for other purposes. 

I was keenly aware of that situation as I stepped 
into the Aero Commander at Washington National 
Airport several weeks ago to begin an evaluation of 
this new twin-engine executive aircraft. I had read 
its glowing advance notices, but I knew that few 
airplanes ever quite measure up to all printed claims. 
I adopted a show-me attitude and backed it up with 
a determination to find out for myself. I did—and 


HIGH-WING configuration of five/six place Commander offers 
many advantages, among them excellent visibility. Engines 


Ltd. 


Chief, Aviation Development, 
Port of N.Y. Authority 


here is a somewhat detailed summary of my findings: 

The general aerodynamic performance of the 
Aero Commander is superb. Its stall characteristics 
in all configurations, both power-on and power-off, 
are excellent—superior, in fact, to any other com- 
parable twin-engine aircraft I have flown. Its climb- 
out performance, with full rated power or on one 
engine, sets a new high standard of excellence in its 
field. Its single-engine performance at maximum 
gross weight has probably never been duplicated. 

The Aero Commander is the business man’s air- 
plane. High performance, speed, safety, comfort 
and utility have been built into this easy-to-fly 
aircraft, making it an efficient tool of the complete 
business organization. It bridges the gap between 


are geared six-cylinder Lycomings (260 T/O hp each); the 
propellers are  constant-speed, full-feathering Hartzells 
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the single-engine lightplane, which is inadequate 
in speed and load-carrying ability for many corpo- 
rate users, and the large twin-engine transport, 
which is beyond the reach or needs of many of the 
same operators. 

On the flight from Washington to Teterboro, 
N. J., I was an observer. My hosts were Carl 
Wooten, sales manager, and E. R. (Bob) Morris, 
flight test pilot, of Aero Design and Engineering 
Company, who had flown the plane up from 
Bethany, Okla., for a demonstration tour of the 
East. 


Flight Test 


I took over the controls at Teterboro, with 
Morris, former Chicago & Southern Air Lines 
captain, beside me and Franklin D. (Jimmy) 
Walker, vice president of Jefferson Lyon & Co. 
of Newark and former aviation editor, and Bill 
Mechnik, North Jersey photographer, as observers. 

After a thorough around-the-clock ground inspec- 
tion of the Aero Commander, we stepped into the 
cabin, ran down the pre-starting check list and were 
soon rolling down the taxi strip. The plane pivoted 
360° beautifully, swinging against an idling inside 
engine and coming completely around in a 30-foot 

circle. The two Lycoming engines responded beau- 
tifully during the pre-take-off engine check and we 
were soon cleared for take off. 

From the time we started our take-off roll until 
we became airborne, I knew I was handling a high- 
performance airplane. Following instructions from 
Pilot Morris, I proceeded down the runway and 
advanced both throttles to take-off power (full 
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VISIBILITY of Commander is demon- 
strated in this photo showing Herb 
at controls of tricycle-geared exec- 
utive plane. With him is Bob Morris 


CHECK PILOT Herb Fisher, with Carl 
V ooten (right), looks over Comman- 
der’s BT-13 type main gear. Note 
Lycoming’s exhaust augmentor tubes 


throttle and 3400 rpm). Due to habit, I glanced at 
manifold pressure and rpm and they showed me 


that everything was normal and that the engines 
were developing full power. 

It seemed to me that rudder effectiveness became 
noticeable long before we hit 50 mph. At 60 mph or 
slightly beyond, I came back slightly on the wheel, 
raising the nose, and the Aero Commander began 
to fly off. As we reached safe single-engine speed 
of 90 mph, I cut rpm to 3,000. Because of the 
plane’s high rate of acceleration and its climb char- 
acteristics, I found it unnecessary to push the nose 
down immediately after take-off. 

With rated power at sea level and full gross 
load, the Commander has an initial climb out 
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of 1700 fpm, and a rate of climb on one engine 
at normal rated power of 400 fpm. 

We climbed to 6,000 feet and cruised to a point 
well outside the Teterboro traffic pattern before 
putting the Commander through its paces. 

I made an exhaustive check of the Commander’s 
stall characteristics and can report that they can be 
described in superlatives. In both power-on and 
power-off stalls, the airplane gives ample warning 
of the approaching stall, a warning easily recog- 
nized by any pilot. In fact, this airplane is almost a 
stall warning indicator in itself. 

In a power-on stall, with gear and flaps down, 
and the airplane at a terrific angle of attack, the 
Commander provides a good warning just before 
stalling at the remarkably low airspeed of 40 mph. 
With a touch of coordinated aileron and rudder, 
the nose will fall straight through and, by a slight 
relaxation of back pressure, the stall recovery is 
made. The airplane is flying again by the time the 
nose reaches the horizon. Lateral and directional 
control is never lost and, after the nose pitches for- 
ward toward level flight, the elevators can be held 
against the nose-up stop and the airplane controlled 
by ailerons or rudder for any period of time with 
the ship executing a controlled rate of settle. Stall 
speeds, based on the engine manufacturer’s power 


~~ 2600 
28 


curves, are: full flaps, power off—60 mph; flaps 
and gear retracted—67 mph; full flaps, power on— 
40 mph. 

I was surprised and pleased to discover that 
the Commander is equipped with electric trim 
tabs, and I believe it is the only small transport-type 
aircraft to incorporate them. They are controlled by 
two small toggle switches on the quadrant. The 
speed or sensitivity of the trim tab motor actuator is 
controlled by the incorporation of a rheostat just 
to the right of the trim tab switches. When turned 
to the high position, the switch makes it possible 
for the pilot to make quick trim tab adjustments. 
The low position enables him to make very fine ad- 
justments at cruising speed. There are trim tab in- 
dicators on the instrument panel to show the pilot 
positive trim tab position. 


One-Engine Out 


We shot several landings and take-offs at Wright- 
Caldwell Airport and it was during those tests 
that I was introduced to an unusual method of 
handling a plane during a take-off engine failure. 
In all my flying experience, it has been my practice 
to obtain and maintain maximum forward speed 
whenever an engine failed on take-off. Morris said, 


“Not in this airplane—just try it and_ see.” 
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Before one of our Wright-Caldwell take-offs, 
I planned to idle on one engine after take-off and not 
feather the propeller. Well, we took off and before | 
realized it we had an indicated 105 mph. I pulled 
the right engine throttle back and held the nose 
level for more forward speed. Morris yelled pull 
nose up, reduce speed to 90 mph. Although every 
instinct told me to crowd it on for maximum speed, 
we climbed steadily at 90 mph, with a whistle of 
surprise from the observers in the back seat. 

The best rate-of-climb speed for the Commander 
with one engine out is 95 mph. It can be flown 
safely at 80 mph on one engine and turns can be 
made into and against the bad engine at that speed, 
but any increase above that mark naturally im- 
proves handling characteristics. 


Landing Procedure 


With its two engines and trim lines, the Com- 
mander looks like a “hot” airplane but it can be 
maneuvered as easily as a smaller, single-engine 
aircraft. Approaches and landings are made normal- 
ly with the Commander, although its high per- 
formance makes it reluctant to slow down in a 
short distance unless power is reduced appreciably. 
This should be kept in mind when approaching 
the downwind and base legs. 
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After shooting several landings I found the fol- 
lowing landing procedure the best to follow in the 
Commander: 

Slow to 120 mph or less when approaching the 
end of the runway on the downwind leg. When 
even with the end of the runway, turn on the 
boost pump and extend landing gear and then 
start the base leg. A good, safe speed in the pattern, 
with flaps up, is 100 mph. Slow to 80 mph and 
trim on the final approach. Advance propeller 
controls full forward when just short of the land- 
ing strip. Landing is in the conventional manner, 
in a slightly nose-high attitude. When, main wheels 
contact, hold the wheel back slightly and ease the 
nose wheel to the runway. Apply brakes after the 
nose wheel touches. It’s that simple. 

The aerodynamic qualities of the Commander 
were amazing, especially after what the airplane 
showed me during one final approach at Wright- 
Caldwell. On that final approach, I dropped the 
flaps and landing gear and was instructed to hold 
the control wheel full aft. All we did was float all 
the way in. Stalling with the wheel back on final 
approach was a new experience for me, since it is 


normal to do the opposite in such cases. 


The crosswind performance of the Commander 


also is excellent. There (Continued on page 38) 
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DC-3 TRANSPORT with Turbomeca Palas jet unit as booster PAYLOAD VS. RANGE graph shows increase in payload, stage 


is currently undergoing further testing in France. Purpose length for DC-3 equipped with Palas and carrying 28 pas- 
of jet boost is to provide stand-by power for take-off and sengers, 200 lbs. baggage, 1,320 lbs. freight; cruising speed: 
climb assistance to enable DC-3 to meet ICAO requirements 178 mph (with 10-mph headwind) ; and fuel reserve: 750 lbs. 
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with jet boost 


_- Addition of Palas unit enables DC-3 to meet ICAO 


requirements and still carry economical payload 


or the many operators throughout the world who are cast- 
KF ing around to find an inexpensive means of implementing 
ICAO requirements with their DC-3’s (or converted C-47’s) 
which can no longer meet the recommendations except with 
a much-reduced and therefore uneconomical payload, a new 
and intriguing possibility has entered the picture in the form 
of booster turbine units to provide stand-by power for take- 
off and climb assistance. 

The ICAO recommendations resulted in much wailing and 
gnashing of teeth, for the “Old Lady” of the airways still tops 
the popularity poll for use as a medium-sized corporate or 
executive transport and short-haul airline plane, and few of 
its operators, with the exception of major airlines and large 
corporations, are able to afford new airplanes; some having 
paid their way only because their ex-C-47 airplanes were 
brought in and converted at prices quite unrelated to their value 
when new. Additionally, few new aircraft are likely to offer the 
same economy of operation, and particularly maintenance, as 
Douglas’s venerable work-horse. 

Surprisingly, it is in France that the most practical approach 
to the DC-3 rejuvenation problem has been made; one that 
is likely to appeal to the executive operator and short-haul 
airline alike, namely, the addition of one or two miniature 
turbojets under the belly or wings of the DC-3, the installation 
of which can be easily effected during normal overhauls. But 
the basic idea, although originally conceived with the DC-3 
in mind, is equally adaptable to other twin-engined airplanes— 
a Curtiss C-46 owned by the Brazilian operator VARIG is 
presently being fitted with two such booster units—permitting, 
under Tropical Maximum conditions, the use of better pay- 
loads and ranges than those possible with unassisted aircraft 
in normal temperate atmosphere conditions. 

The idea for a jet boost was first proposed more than a year 
ago by the Société Nationale de (Continued on page 60) 
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by William Green 


British Correspondent 


COCKPIT controls (center panel), indica- 
tors (side panel) are electrically opera- 
ted. Fuel selector valve (center pedestal) 
enables pilot to feed jet from any tank 


FUEL SELECTOR VALVE 
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THE IMPACT 
OF TURBINES 
ON AIRLINES 


here are no doubts about the general future 

aspects of turbine engines vs. piston engines; 
the general feeling is that turbine engines will 
be the next big step forward in the development 
of civil air transports. The piston engine will not 
be eliminated from the transport picture in the 
near future; it may still be used to power short- 
distance feederline aircraft. But the civil transport 


_planes on our trunk lines will be powered by 


turbine engines within a decade. 

We are now about to open the door to a new 
era, the era of the turbine. And we will have to 
adapt our way of thinking to the new powerplant 
which, though still in its infancy, is promising 
more speed, more power and more passenger appeal 
than we have ever known. 

The airlines, however, should pay attention not 
only to the possibilities but also to the difficulties 
of the turbine-powered airplane. It is generally 
more critical in operation than its piston-engined 
forebear, both technically and operationally. 


Turbojets or Turboprops 


In order to compare jet engines (producing 
thrust) with turboprops and piston engines (pro- 
ducing horsepower) simplifications are inevitable, 
and thus any method of comparison will give a 
trend rather than precise figures. 

Our comparison of the turboprop and the tur- 
bojet engine is based on the following thesis: that 
the most suitable engine type for certain stage 
lengths and certain operating conditions is deter- 
mined by the minimum total weight of 1) the com- 


plete power group; 2) trip fuel; and 3) reserves, 
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by Edward A. Driessen 


Director of Research K.L.M. 


Jet is next in air-transport 


picture, but some difficulties 


still remain to be solved 


The turbojet engine is the powerplant which 
promises the biggest gain in the commodity which 
the airlines are selling—speed, and this speed coin- 
cides with a maximum of comfort due to the follow- 
ing factors: 1) vibration will be almost eliminated; 
2) high block speeds and, consequently, journeys 
of short duration; 3) lower noise level; and 4) 
high-altitude flight will reduce gust and bad 
weather factors. 

Technically, jets and turboprops are nearly 
identical, with the added complication of pro- 
pellers and their associated difficulties on the turbo- 
prop. Therefore, provided we can operate turbojet- 
powered aircraft safely and economically, we should 
choose turbojets for airline operations. 

The high-speed economy of turboprops is gov- 
erned by the efficiency of the propeller. If propeller 
efficiency could be improved, the turboprop would 
still be able to compete with jets due to its inherent 
advantages of better take-off characteristics; ability 
to fly slower and lower without excessive increase in 
fuel consumption (holding procedures!) ; better 
acceleration characteristics (overshoots) ; and the 
possibilities of using reverse thrust for landings 
on slippery runways. : 

Many problems are still connected with the 
propeller. A 10,000-lb. supersonic propeller (com- 
parable with jet engines of the near future) gives 
a sound level of 150 db (well above pain level!) 
at 30 ft.; vibration and flutter problems are acute. 
Very wide blade chords and high torsional stiffness 
are necessary. Take-off performance of these props 
is also poor, in fact, the characteristics of an air- 
craft with supersonic props may be very similar to 
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those of a jet aircraft. If this tendency continues, 
the future of supersonic props seems very doubtful. 

Consequently, in the future the jet airliner is 
the best type of airplane for luxury (lst class) 
transport, while the turboprop-powered aircraft, 
due to its combination of high power and good 
take-off characteristics, may play an important 
role for coach (2nd class) transport and freighter. 
The former will carry a relatively low number. of 
passengers (40-60) at high speed (500-600 mph), 
the latter will carry a great number of passengers 
(80-130) at moderate speeds (300-400 mph). 

I propose that we turn the spotlight especially 
towards the turbojet-powered transport, as the 
characteristics of the turboprop-powered airplane 
are usually less revolutionary. If we can operate 
turbojets, there is no doubt that we can operate 
turboprops. Consequently, let’s review the various 
aspects of economy, operations, maintenance, etc., for 
both present-day and future airplanes, starting with 
the basic propulsion unit: the gas-turbine engine. 
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DE HAVILLAND COMET, jet-powered 36-passenger air trans- 
port, has been placed in operation by British Overseas Air- 
ways Corporation on its London to Johannesburg, S. A. run 


Engines 


Something which ranks high in airline operation 
is the engine control system. The control of any 
engine has to satisfy the following requirements: 

1. Simplest possible regulation, preferably by 
one handle only. 

2. The control must be able to select any desired 
power setting within the operating limits of the 
engine. 

3. The transition from one power setting to an- 
other must be prompt, smooth and at the maximum 
safe rate of change. 

With the older types of turbojets, engine control 
basically consists of metering the fuel supply, thus 
power is selected by varying one factor. This 
favors one-handle selection. With newer types of 
turbojets (incorporating variable area nozzles) and 
with all types of turboprop (with constant-speed 
propeller), another variable factor is introduced. To 
maintain one-handle power selection it is necessary 
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FIG. 1—Chart shows fuel con- 
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to coordinate both variable factors automatically, 
either by mechanical linkage (Rolls Royce Dart) 
or by electronic controls (Allison T-38). The former 
is very straight forward and reliable in operation, 
but simplifications in the coordinating functions are 
required for this type of linkage; consequently, the 
power ,settings will not always be at the optimum 
value. The latter controls are more complicated 
and subject to failure, but enable the powerplant 
to operate at its peak of efficiency at all power 
settings. The coordination of engine and propeller 
is a very complicated matter and many prototype 
turboprops have teething troubles with their power- 
control systems. 

Even with present-day simple jet engines, it is 
still impossible to maintain a fixed engine rpm at 


a pre-selected control-handle position under all 


Oo 


ALTITUDE 


OPTIMUM PROCEDURE SHORT-RANGE, 


sumption and flight time for an 
airplane with turbojets. Note 
climb, then jet’s quick descent 


flight conditions. During transition from one power 
setting to another, the balance of the engine flow 
control may be seriously disturbed, and appreci- 
able fluctuation of fuel flow may result. Consequent- 
ly, the temperature limits may be exceeded during 
transition, and surge or blowout may result. 

As even a short period of operation at tempera- 
tures above the safe limit may seriously reduce 
the life of turbine buckets, a reliable automatic 
temperature limit control is urgently needed. The 
pilot often is too preoccupied to react sufficiently 
fast when tailpipe temperatures rise quickly. At this 
time, however, automatic overriding controls have 
not yet passed the laboratory stage. The develop- 
ment of a reliable control system for gas turbines 
presents a problem of considerable magnitude, be- 
cause requirements are far ahead of solutions. 


FIG. 2—Chart shows flight pro- 
cedure for climb, cruise of jet 
transport. ATC may require a lev- 
el cruise with occasional climbs 
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PROCEDURE POSSIBLY DICTATED BY A.T.C, REQUIREMENTS AND 


PASSENGER COMFORT. 
OPTIMUM PROCEDURE LONGE-RANGE. 


PROCEDURE POSSIBLY DICTATED BY AMT.C, REQUIREMENTS. 
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FIG. 3—Map shows radii of VHF 
transmission, reception of air- 
craft flying over New York at 
altitude. Note increase in range 


Personally, I would like to see turbines engines 
being controlled primarily by turbine temperature: 
the pilot would select a certain turbine temperature 
and this would then be maintained automatically. 
To prevent overspeeding during a cold-day take-off, 
an automatic overspeed-preventor must be provided. 
This method would cut temperature variation of the 
turbine to a minimum and, thus, might reduce 
maintenance. 

Another important aspect of gas-turbine opera- 
tion is the required accuracy in power settings 
by the airplane crew. Fuel consumptions change 
if the engine rpm differs from the pre-selected 
value for cruising conditions. This may occur 
through lack of vigilance from the crew, for in- 
stance. The turboprop appears to be somewhat 
more sensitive than the turbojet in this respect. 


FIG. 4—Increase in cruising speed 
means an increase in turning 
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Acceleration characteristics of the jet engine are 
somewhat sluggish compared with piston engines, 
which is mainly due to the low acceleration at 
speeds just above idling speed (25% of maximum 
rpm). This is definitely unfavorable for balked- 
landing procedures. Therefore, a relatively high 
engine rpm is recommended for approach; this 
procedure, however, gives very long landing run- 
way lengths due to high approach thrust. Much 
better landing characteristics may be obtained by 
using a variable-area jet nozzle. By maintaining 
a relatively high rpm with wide open nozzle, and 
shutting the nozzle when an overshoot is initiated, 
approach thrust is minimized and the acceleration- 
time to maximum thrust decreases appreciably. 
The turboprop aircraft accelerates faster than the 
turbojet airplane due to (Continued on page 44) 


radius. Collision-warning systems, 
therefore, are important to jets 
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Business Plane 


Adds Profit 


by Bill Abram 


Pilot, Machinery Co. 


Machinery Company executives credit air- 


plane for doubling its business in year 


his is the story of two businessmen, a Cessna 

195, and a fast-moving organization. Last year 
Cleon Miner and Bill Geyer were faced with a 
decision. Their Machinery Company in Mishawaka, 
Indiana, was growing by leaps and bounds (this 
company specializes in buying and selling heavy 
industrial machines and even whole industries). 
Their job was to jump from one state to another, 
filling orders, buying, selling and trading. It called 
for fast moving and instant decisions. Consequently, 
these two men were having to drive 12 and 13 
hundred miles per week. The airlines either did not 
serve some of the cities on their schedule or, if 
they did, departure times didn’t coincide. Trains 
were out of the question. 

Finally, the day of decision came. Through 
sheer exhaustion, the two men one day actually 
drove right past their establishment, and didn’t 
realize it until they were practically on their way 
out of town again. 

The men had a quick coffee at a drive-in and 
made their decision—“We’re going to buy an air- 


PILOT ABRAM saves money for his company 
by washing and waxing Cessna 195 himself. 
He estimates saving to be $125 per month 


plane and stop this day and night driving.” 

Business friends were disposing of a Cessna 
195, and buying a larger twin-engine ship. After 
a short sales talk, Cleon Miner and Bill Geyer 
turned a corner in their business careers and em- 
barked upon an experiment which was destined to 
help them grow even faster. They became the proud 
owners of a Cessna 195, complete with ADF, omni, 
marker beacon receiver, low-frequency stand-by 
transmitter and receiver, and full instrument panel 
(always hangared, never cracked, etc.). 

Today, one year later, the 195 is an indispensable 
component of an expanding organization. 

Being the pilot of this company plane, I’ve had 
ample time to see how the company has utilized 
its Cessna 195. Through the medium of the air, 
Machinery Company has doubled its business. 
I’ve seen how the airplane has had the effect of a 
greater sales force without actually increasing the 
number of salesmen on the payroll. When you can 
make your own schedule and alter it to coincide 
with a customer’s plans, you have a decided ad- 


SKYWAYS 


np ate SS) 


vantage over competition that must rely on strict 
airline schedules or the automobile. 

A pessimistic individual remarked the other day, 
“Don’t you spend most of your time on the ground 
waiting for the weather to break? Pilots look like 
a lazy lot to me. They'd probably prefer hanging 
over a cup of coffee, talking about flying rather 
than actually doing it.” 

He’s right on one point: when the weather gets 
bad, I get awfully lazy. So do my bosses. Conse- 
quently, we have some very good friends in the 
insurance business. I would rather sit on the ground 
in Podunk than spend terrifying minutes in the 


air finding out the forecaster was right about that 


icing in the clouds. 

We estimate we make at least 85 percent of our 
schedule. Not a bad percentage considering the fact 
that our operation is confined mostly to the Great 
Lakes region and the eastern portion of the United 
States. A typical flight will take us to Indianapolis, 
St. Louis, South Bend, and Detroit. The next day, 
perhaps, our itinerary will include Battle Creek, 


EXECUTIVES Bill Geyer (left) and Cleon Miner flew 822 hours 
in business Cessna during first year of operation. Pilot 
Bill Abram estimates cost per-seat-mile to be a low .034¢ 


Chicago, Peoria, and back to South Bend to spend 
some time with the wife and kids. Under average 
conditions, New York City is a mere 4:30 flying 
hours from South Bend, with the bosses arriving 
fresh and rested. 

Newark Airport as destination, we can depart 
South Bend at about 9 in the morning, and six 
hours later be in our rooms at the Hotel Statler 
in downtown New York. Surface transportation 
from Newark to Manhattan has always proved very 
convenient. The six hours from South Bend to New 
York includes a gas and lunch stop at Youngstown. 

About 5 o’clock one evening recently I was busy 
putting the airplane to bed for the night when a 
phone call came through from Mr. Geyer. 

“Check the weather, Bill,” he said. 

“Sure,” I replied. “Where to?” 

“Fort Worth.” 

“For tomorrow morning, Mr. Geyer?” 

“No, now. Tonight.” 

The next morning at 0800, Meacham Field at 
Fort Worth was under our (Continued on page 57) 
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Flight System for ILS 


by Harvey Tf 


ee navigation along airways and on ap- 
proach to the airport runway in times of re- 
duced visibility is based almost entirely upon use 
of the radio ranges and the instrument landing 
system (ILS). In order to make use of these facili- 
ties, means must be provided to link or to “couple” 
the aircraft to the navigation facility. Accordingly, 
the equipments carried aboard the airplane to ac- 
complish this result have become known as “coup- 


INTERCONNECTION diagram of Collins In- 
tegrated Flight System shows new items of 
equipment, auxiliary equipments required. 
System is popular with corporate users 


COMPASS 
DATA 
SYNCHRO 


COURSE INDICATOR 
TYPE 331 A-| 


VERTICAL GYRO 
TYPE 332 D-2 


STEERING COMPUTER 
TYPE 562 A-l 


Details of components and the use of 


the semi-automatic approach coupler 


lers.”. The three general types of couplers in pres- 
ent-day use or under consideration are: manual, 
semi-automatic, and automatic. 

This article will provide a brief section devoted 
to the necessity for a coupler, a brief description 
of each of the three types of couplers and a descrip- 
tion of the components and method of use of a 
representative type of semi-automatic coupler. It 
is felt that the manual system is well known and 
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APPROACH HORIZON 
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fairly well standardized in regard to the airplane 
equipments and that the automatic systein is, in 
general, just about reaching the service test phase 
for commercial use. Therefore, it is hoped that the 
following material will make apparent many of the 
advantages in operating efficiency to be gained by 


,) 


use of the semi-automatic coupler. 

A pilot making a cross-country flight must have 
two types of information in order to guide his 
plane from a point of departure to a point of desti- 
nation. He must have “attitude” information so that 
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he may be aware of the relation of his plane to a 


2 

b 

4 fixed reference such as the earth’s surface, and he 
“a } 73 +: a : 

S must have “positional” information so that he may 
i know his geographic location in relation to fixed 
; points on the earth’s surface. 

\- 3 eke . 

3 Under contact flight conditions, necessary infor- 


mation is obtained almost entirely by visual refer- 
ence to objects external to the airplane. To illus- 
trate, attitude information is obtained by visual 
reference to the horizon for pitch and roll and to 


landmarks for direction. Positional information is 
4 obtained by visual reference to landmarks below. 


INTERCEPTION OF 
LOCALIZER COURSE 


4 


OMNI STATION 
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An exception to this may be the use of a compass 
within the airplane for directional reference. 

Under instrument flight conditions, however, in- 
formation must be obtained entirely by reference 
to objects within the airplane or, more nearly, 
within the flight compartment. Indications of the 
various “flight” instruments such as compass, turn- 
and-bank, airspeed, and other such, are utilized to 
maintain attitude of the airplane within normal 
limits. Indications of the various “navigation” 
equipments such as radio range receivers, marker 
beacon receivers, and direction finders are utilized 
to determine airplane position with regard to known 
ground locations. 

Under both contact flight conditions and instru- 
ment flight conditions, then, a pilot is actually a 
servo-mechanism that receives error indications, 
analyzes relevant factors, and initiates proper con- 
trol movement for airplane guidance. Instrument 
flight requires intense concentration on the part of 
the pilot in order to maintain airplane attitude 
within desired limits and to be aware of airplane 


geographic position at all times. The information 
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IN ILLUSTRATION (above) pilot flies outbound from omni- 
range station on track which intersects outer marker. At 
outer marker, pilot sets localizer course and runway bearing 
on Course Indicator, makes turn to right, flies outbound 
along localizer course, makes procedure turn and begins in- 
bound flight toward outer marker. Information presented by 
Course Indicator at successive stages is shown in the illus- 
tration. At all times pilot has a graphic indication of his 
position with respect to localizer course. The course line bar 
simulates localizer course with respect to the aircraft heading 
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FIG. 1—Face view of Approach 
Horizon shows the Pitch Indica- 
tor Trim knob (lower left) and 
the HDG-ILS switch (lower right) 
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FIG. 2—Face view of Course In- 
dicator, (far right) shows compass 
card with presentation of aircraft 
heading course displacement 


presented by the several attitude instruments must 
be recorded visually, interpreted, and transposed 
into requisite control movements when required. 
A similar process is followed in the case of naviga- 
tion information except that some of this informa- 
tion is recorded aurally—tower instructions, radio 
range data, and weather information; while the re- 
mainder is recorded visually—direction finder indi- 
cator, directional gyro, and compass. 


Types of Couplers 

Flying on instruments along the airway, from 
range station to range station, is fairly simple as 
compared to the exacting procedures required to 
make an instrument letdown from the airway to 
the runway of a terminal airport. It was stated in 
the beginning of this article that airplane naviga- 
tion along airways and on final approach to the 
runway in times of reduced visibility is based almost 
entirely upon use of the radio ranges and the ILS. 
Material directly following will describe the three 
general types of “couplers” carried aboard aircraft 
to link or “couple” the aircraft to the navigation 
facilities, such as the radio ranges and the ILS. 


FLIGHT SYSTEM instrument panel 
for Twin-Beech was set up by 
Smith-Meeker. Note dual Ap- 
proach Horizons, Course Indicators 
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Manual—consists of omnirange receiver and 
glide slope receiver with associated antennas, and 
a two-needle deviation indicator (cross-pointer 
meter). Deflection of the vertical needle shows air- 
plane geographic position in relation to the glide 
slope beam center. This setup permits guidance of 
the airplane to and along the omnirange beam, and 


permits approach to the runway on ILS facilities, 


but requires skillful interpretation of meter indi- — 


cation and dexterous application of control move- 
ment, particularly when on final approach, in order 
to prevent instability due to over-controlling. Air- 
plane attitude and heading information must be 
derived from the several requisite instruments ac- 
cording to instrument flight standard practice. 
During final approach to the runway under low 
visibility conditions, the pilot will be entirely on 
instruments. As the airplane breaks through the 
ceiling, it is necessary for the pilot to effect a tran- 
sition from instrument flight to contact flight. 
Shortly thereafter, he must decide whether a norma 
landing is possible or a “go-around” is necessary. 
A normal landing is effected by visual reference to 
the runway. A “go-around” (Continued on page 40) 
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by Fred Schonenberg 


U.S. Aviation Underwriters, Inc. 


APPROVED PILOTS 


Pilot clause in aviation insurance contract refiects 


key condition of corporation's air transport operation 


his past summer at a meeting of aviation 
people, convened to discuss safety measures, a 
remark was made to the effect that insurance mar- 
kets, by insisting on certain standards of pilot 
qualification, were playing an important part in 
the drive for fewer aviation accidents. As much as 
this is the opinion of some, there exists others’ be- 
lief that aviation has been retarded in experience 
development by the direct and too conservative in- 
tervention of underwriters into the matter of who 
can and who cannot pilot certain aircraft and still 
have insurance apply. Since almost every aviation 
insurance policy written today covering an aircraft 
in flight has a pilot clause as an important condition, 
it seems that the story of pilot clauses ought to be 
aired to answer the comments which prevail among 
pilot and operator groups. 
For you who are not familiar with the effect of 
a pilot clause, the situation is that the insurance 
policy contains a declaration whereby coverage 
only applies when the aircraft is being operated “in 
flight” by certain specified pilots. These pilots may 
be identified either by name or by qualification 
as to certificate and experience. In the case of an 
easy-to fly lightplane, the clause may state—‘Pilots 
holding proper certificates as required by the Civil 
Aeronautics Authority.” If the ship were a fast 
twin, the field will be narrowed to perhaps twin- 
engine rated commercial-certificate carrying pilots, 
each of whom has a minimum of 2,000 hours first- 
pilot time of which at least 200 hours have been 
logged in multi-engine aircraft. Should any accident 
or occurrence take place as a result of operation 
in flight by lesser qualified pilots, the insurance 
company is in a position to refuse to pay hull loss 
or in the case of a liability policy to pay claims 
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or even defend the insured against claims made by 
injured parties. 


As a matter of history, pilot clauses are the result © 


of 30 years of trading by aviation and insurance 
companies. The former seeks the most coverage it 
can obtain for the least premium; the latter seeks 
to sell as much insurance as it can at rates which 
will insure a profit for management but yet be 
acceptable to buyers. To make the happy trade, 
certain compromise is necessary. On the matter of 
pilot clauses the compromise has been and will con- 
tinue to be an unsettled item. 

There is little record of aviation insurance prior 
to 1920. Insurance, although daring at other times, 
was tightly conservative up until the ’20’s insofar 
as aviation was concerned. As there are leaders in 
all fields so there were leaders then who sought to 
bridge the gap between aviation and insurance so 
that both might benefit. On one side were aviation 
pioneers who hoped someday to make aviation “big 
business.” Without insurance they knew this to be 
impossible. On the other side were insurance men 
who, in investigating all possible markets for their 
product, learned enough about aviation and _ be- 
lieved in its future enough to want to lean out. The 
island where the sides met was supported on the 
shoulders of pilots. 

You must go back to the ’20’s to appreciate this. 
When there, you would see the heart and core of 
growing aviation to be men who, through some 
faculty of mind and body, could pick a possible 
airplane from many, many amateurish rigs and then 
fly it despite its faults. The personal scrapbooks of 
these “old-timers” is an amazing commentary upon 
their particular talents. Is it any wonder that avia- 
tion, recognizing this key (Continued on page 56) 
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LESLIE E. NEVILLE (left), moderator .of this Round Table, is 


Director of the Armed Services Technical Information Agency. He 


is a former magazine editor; has authored several aviation books. © e 


HALL L. HIBBARD, Vice President 
and Chief Engineer of Lockheed Air- 
craft, began his aviation career in 
1928 with Stearman Aircraft Corp. 
He joined Lockheed in 1932; was 
named vice president and chief en- 
gineer in ’33. Under his engineering 


‘leadership, Lockheed transports and 


Jets have established world standards. 


ROBERT T. HOLLAND is Product 
Planning Engineer for Transport 
Systems in. Contracts Operation, Air- 
craft Gas Turbine Div., General 
Electric Co. A graduate of North- 
eastern University, he joined Gen- 
eral Electric in 1941. He is a mem- 
ber of AIA, Engine Technical Com- 
mittee, and is affiliated with IAS. 


ROBERT E. HAGE is Project En- 
gineer for both military and com- 
mercial aircrajt at Boeing Airplane 
Company. He was awarded « BS 
degree in Aeronautical Engineering 
at University of Washington, and 
an MS degree by MIT. He presented 
the first series of lectures for Baet- 
jer Memorial Lectures, Princeton. 


JOHN H. ALDRICH, Chief Avia- 
tion Forecaster, Weather Bureau 
Airport Station at Los Angeles, is 
a professional member of American 
Meteorological Society, and a mem- 
ber of Southern California Soaring 
Association. In his present WB as- 
signment he furnishes aviation weath- 
er forecasts for southwestern U.S. 


WILLIAM A, DEL VALLE, Pan 
American Airways’ Resident Engi- 
neer at Douglas Aircraft Co., is a 
graduate of University of Michigan. 
He joined aviation circles in 1928 
with Stout Airplane Division, Dear- 
born, Mich. He joined PAA in 1934 
and has since served as Resident 
Engineer at Lockheed, Boeing, etc. 


C. R. DAVENPORT, Eastern Air 
Lines Engineering Representative on 
the Constellation project at Lock- 
heed, is a native of New Jersey. 
He studied aeronautical engineering, 
later learned to fly. He joined TACA 
in 1946 as Superintendent of Engine 
Overhaul; went to EAL in ’47 as 
Senior DC-4 Maintenance Engineer. 


R. P. KROON, Manager of Engi- 
neering, Aviation Gas Turbine Di- 
vision of Westinghouse Electric 
Corp., is a graduate of the Tech- 
nical Academy, Zurich, Switzer- 
land. Mr. Kroon joined the West- 
inghouse Company in 1931. He be- 
came Manager of Engineering of 


Aviation Gas Turbine Div. in 1944. 


KENNETH C. GORDON has had 
a career in aviation that ranges from 
flying to selling. Now Chief Sales 
Engineer for Boeing Airplane Co., 
he began his aviation career in 1928 
when he joined Boeing in the engi- 
neering weights unit. Mr. Gordon 
was named to his present position in 
1947. U. of Wash. is his Alma Mater. 


COL. ROBT. D. FORMAN, USAF, 
is Deputy Director of Operations for 
Military Air Transport Service, 
Washington Hq. Col. Forman en- 
tered Air Force in 1940; was Chief 
Pilot with China-Burma-India Div., 
ATC during war. In 1950 he was 
flown to Far East where he helped es- 
tablish the Combat Cargo Command. 
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Problems of 


TURBOPROP-TURBOJET AIR TRANSPORT 


Operations 


G. R. SHIELDS is Assistant Zone 
Manager, West Coast Office of the 
Allison Division of General Motors 
Corporation. He is a graduate of 
Purdue University and holds a BS 


degree in Mechanical Engineering. 


FRANK W. FINK, Chief Engineer 
of the San Diego Div., Consolidated 
Vultee Corp., has been in aeronau- 
tical engineering for 24 years. Dur- 
ing his six years at San Diego, Con- 
vair Liner, Turboliner were developed. 


WARREN T. DICKINSON is a grad- 
uate of the Massachusetts Institute 
of Technology (1931). After work 
and study abroad, he joined Douglas 
Aircraft Co., Santa Monica Div., in 
1934 and is now Executive Engineer. 


R. L. McBRIEN, Development Engi- 
neer, Technical Development Divi- 
sion of United Air Lines, joined 
UAL in 1934. He is a graduate of 
University of Oklahoma, and has 
participated in numerous industry 
activities, among them chairmanship | 
of SAE standardization committee. , 
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Col. R. D. Forman G. R. Shields 


Frank W. Fink 7. T. Dickinson R.L. McBrien 


Leslie Neville (Director, Armed Services Technical Informa- 
tion Agency): “This is the second in a series of SKYWAYS’ 
Round Table discussions. The first one, held recently in New 
York, was on the subject of air traffic control. The discussion 
today will deal with the problems involved in turboprop and 
turbojet air transport operations. 

“As a former aviation editor, I appreciate, perhaps a little 
more than others, the importance of these Round Table dis- 
cussions that Skyways is making possible. While most of us 
here live pretty close to the problems to be discussed, there are 
many others, both in our own organizations and outside them, 
who don’t understand some of the problems and, of course, 
don’t know the answers. Many of these people can and will be 
reached through the pages of Skyways. 

“The operation of jet transports offers problems that are far 
more complex than the public realizes. Not only are science and 
technology involved but also economics, international relations 
and other factors. 

“On my flight out here to the Coast, I jotted down a few 
questions that might serve to get the ball rolling on the turbo- 
prop and turbojet forum: 

1. Do we want or need a jet transport in the U.S.? We 
already have fast, economical airliners operating profitably 
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and providing virtually overnight service between 
all important cities. 

2. Should we devote the jet advantage to speed, 
to range, to economy .. . or to what? We have in- 
creased operating speeds at reasonable rates in recent 
years, and each increment in speed brings new prob- 
lems, both in the air and on the ground. Jet opera- 
tion will require modification of many phases of air 
transport operations. 

3. Are we going to be stampeded into jet-transport 
operation just because the British are operating jet 
transports? We must remember that the problems of 
the British, in terms of economics, traffic density and 
other factors, are very different from ours. Even 
the problems of our own individual airlines are 
different, depending on whether or not they will 
be in direct competition to the British airlines using 
the jet-powered de Havilland Comet in scheduled 
air service. 

“In addition to these questions, I have some 
notes regarding specific factors to be considered in 
this turboprop-turbojet air transport problem. These 
factors were suggested to Ben Horchler by Charles 
Froesch, Vice President, Chief Engineer of Eastern 
Air Lines, and I’d like them read into the record. 

1. Maximum speed must be related to present 
airport load limits and runway-length limitations. 

2. Since the purchase price of a turbojet trans- 
port aircraft will be at least 214 million dollars per 
airplane, assurance must be had that such aircraft 


can be operated as a revenue producer. 
“Under the heading of ‘Specifications’, comes 
1. Drag devices. The jet transport should have 


dive brakes that will also serve as air brakes after 
runway contact. 

2. Air Conditioning. No re-circulation of air is 
recommended because it has been found that this 
produces pilot fatigue due to the inability of pres- 
ent re-circulating systems to thoroughly purify the 
air. No sudden decompression is permissible, but 
if it should occur it should be gradual. This is a 
‘must.’ Hot wall heating also is a ‘must’ because of 
low outside temperature in high-altitude operations. 

3. The best in fire protection will be none too 
good, as jet engines are virtually pressurized burners. 

4. We must design for more efficient baggage 
storage and handling. 

5. Fuel storage in the fuselage cannot be toler- 
ated. Wingtip tanks may be the answer, if the de- 
sired range requires them. 

“Under the category designated as ‘Ground Han- 
dling’, Mr. Froesch remarks, ‘A self-contained aux- 
iliary power source both for taxiing and for electric 
power aboard is an important requisite. Such power 
source would be used to start the engines at the 
runway threshold instead of back on the ramp. In 
other words, a jet transport should operate on the 
ground without the use of any ramp equipment. 
Another ‘must’ is a low engine-noise level from the 
standpoint of people on the ground.’ This obvi- 
ously rules out afterburners, as we know them today, 
for thrust augmentation. 

“In the way of emergency, Mr. Froesch mentions 
efficient evacuation chutes. Mr. Froesch’s last and 
in many ways most important suggestion is con- 
sideration of air traffic control regulations. A study 


DOUGLAS representative at 
the second Flight Operations 
Round Table, held in Los An- 
geles, was W. T. Dickinson 
(left). Seated on his left is R. 
L. McBrien, United Air Lines 


MODERATOR Les Neville 
(right), with R. P. Kroon of 
Westinghouse and Col. R. D. 
Forman of MATS on his right, 
opened meeting by listing 
problems up for discussion 


ok 


_ 
~ 


should be made to conform ATR’s with jet opera- 
tion requirements. 

“There you have, gentlemen, my questions and 
Charlie Froesch’s notes regarding turboprop and 
turbojet air transport operations. Mr. McBrien, 
how does United Air Lines feel about the situation? 
R. L. McBrien (Sr. Development Engr., UAL): 

“If a 50% break-even payload factor means that 
which will pay for both direct and indirect expenses, 
I'd say that’s satisfactory. If it takes a 50% pay- 
load factor to pay only direct expenses, I think 
that’d be pretty high.” 

Leslie Neville: “How does MATS feel about this?” 
Col. Forman (Deputy Director, Operations, 
MATS): “Actually, I’m here just to listen. When 
it comes to the monetary value of an aircraft, I’d 
say that we in MATS are not the interested party. 
It’s up to the Department of Defense to decide what 
they want to pay for an airplane. As far as a jet 
transport is concerned, we don’t feel that we should 
walk before we crawl. We feel it would be better 
to start off with the turboprop transport. MATS 
hopes to operate turboprops sometime within the 
next three or four years. Lockheed is helping us 
out on that.” 

Leslie Neville: “Nobody has mentioned the turbo- 
compound engine in this discussion. Is the com- 
pound engine going to delay the turboprop era? 
Mr. Hibbard, would you care to say something 
about that? You have turbo-compounds; you have 
turboprops coming up; and you have jets in the 
future. How do you feel about this sequence of 
powerplants as far as transports are concerned?” 


FLIGHT OPERATIONS ROUND TABLE 


Subject: Problems of Turboprop-Turbojet Air 


Transport Operations. 


Place: Hollywood Roosevelt Hotel, Los Angeles, 


California. 


Hall Hibbard (Vice Pres., Chief Engr., Lockheed) : 
“There definitely is a field for all of these power- 
plants. I think the compound engine will be with 
us for a number of years, and I believe that when 
the pure jet comes along the turboprop will go right 
alongside. It’s a complimentary type of operation. 
The pure jet isn’t going to chase out the turboprop, 
and neither is the turboprop going to chase out 
the pure jet. Turboprop probably will be used for 
carbo and coach operations. The cost per seat and 
ton-mile of the turboprop is definitely better than 
that of the pure jet. The pure jet airplane will be 
used for the higher speed, more or less luxury-type 
travel that can’t be approached with a turboprop. 
So I believe that there very definitely is a field for 
all three of these powerplants.” 

Leslie Neville: “Having been an observer in this 
field for a long time, I’m inclined to agree with Mr. 
Hibbard. It’s largely a matter of the type of service 
the airlines are required to give. How about Eastern 
Air Lines? Charlie Froesch’s notes bring up the 
question of first costs. Does first cost really matter or 
is it just operating costs?” (Continued on page 51) 
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GRUMMAN WIDGEON, owned and operated by Tennessee Gas Transmission Co., is now 
powered by 260-hp horizontally opposed Lycomings. Lockheed Air Service did modification 


Tennessee Gas Transmission Co, Now 
Operating Lycoming-Powered Widgeon 


Tennessee Gas Transmission Co., Houston, 
Texas, is now operating a Grumman Widgeon 
powered by two 260-hp Lycoming engines 
instead of the 200-hp Ranger engines. The 
Lycomings are six-cylinder horizontally op- 
posed, whereas the old Rangers were six- 
cylinder in-line inverted powerplants. This 
change in engines required re-engineering 
and resulted in an increase in performance, 
The Lycoming-powered Widgeon cruises at 


160 mph at 60% power. In water operations, 
take-off run at full gross, no wind and calm 
water, is half that of the conventional Ranger- 
powered Widgeon. Props on the Lycoming- 
powered plane are full-feathering Hartzells, 
and they do not touch the water at take-off 
power. 

The new engine installation was engi- 
neered by Superior Oil Co., at a cost of about 
$150,000, and that company is now operating 
the first Lycoming-powered Widgeon. Ten- 
nessee Gas Transmission has the second one. 
Lockheed Air Service, Burbank, did the 


actual modifications and installations on these 


INSTALLATION of Lycoming “flat sixes” required much re-engineering and resulted in an 
increase in performance. Engineering was done by Superior Oil at cost of about $150,000 
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two Widgeons. It is understood that any or- 
ganization utilizing the new Lycoming in- 
stallation will be asked to pay Superior Oil 
Co., a fee to help offset the cost of the 
original engineering. 

Anthony Zuma is Chief Pilot for Tennessee 
Gas Transmission Co., and he also is that 
company’s CAOA representative. Both com- 
panies, Tennessee Gas Transmission and 
Superior Oil, are members of the Corporation 
Aircraft Owners Association. 


Modification Gives the Atlas 
Supply Co, DC-4 27-Hour Range 


Atlas Supply Company’s DC-4, known 
throughout the corporate flying field as the 
“Atlas Sky Merchant,” is back in operation 
after overhaul and modification at Grand 
Central Aifcraft Co., Glendale, California. 
Modification included refueling system, in- 
stallation of stub fuel tanks and a dump 
chute system. The DC-4 now is equipped to 
fly 27 hours non-stop, and is believed to 
have the longest range of any DC-4 in the 
world. Other work on the plane included a 
complete new paint job. The famous flags 
painted on its fuselage, representing the 48 
states and 52 foreign countries it has visited, 
were obliterated when the plane stripped of 
its old paint on the wash rack. These, how- 
ever, were replaced in authentic colors. Col. 
Edwin E. Aldrin, manager of the aviation 
department of Atlas Supply Co., Newark, 
New Jersey, directed the work on the plane 
at Grand Central. 

It is estimated that half a million people 
have inspected this corporate plane at the 
hundreds of airports throughout the world 
where it has stopped to exhibit the com- 
pany’s products of aviation accessories. 


New Detergent and Water System 
Saves Man-Hours in Plane Wash 


Development of a new water pipe and drain- 
age system and a new detergent formula 
have enabled United Air Lines to save from 
50% to 67% in man-hours per plane wash. 
Aircraft to be washed are parked on a con- 
crete apron which has a storm drain and un- 
derground water pipes with outlets at 100-foot 
intervals. Wings and fuselage of the plane 
are “soaped” with a special detergent, 
Formula, 2844, developed by Turco Company 
of Los Angeles. This detergent is applied at 
20 Ibs. pressure from a half-inch hose. Rinse 
water under 100 lbs. pressure then is sprayed 
over the plane from a one-and-a-half-inch 
hose. Feature of the cleaning detergent is 
that in addition to removing grime of all 
kinds, it dries so slowly that it can be ap- 
plied in direct sunlight and has no corrosive 
effect on the “sealer” and the aluminum sur- 
face of the aircraft. 


SKYWAYS 


wom 


* 


We 
at 


Sees 


< 


— 


UAL estimates its wash crew can do a job 
in two hours, 45 minutes that formerly took 
eight hours. 


Plan Set Up for Civil Flying 
in Case of National Emergency 


A plan which will permit the maximum 
of civilian and military flying consistent with 
national defense requirements during a 
military emergency, has been adopted by 
the joint Chiefs of Staff in collaboration with 
CAOA and representatives of other civil 
aviation groups. 

Three warning conditions are established, 
Warning White, Warning Yellow, and Warn- 
ing Red. Under each, a set of rules govern- 
ing civilian and military non-tactical flying 
inside and outside of the Air Defense Iden- 
tification Zones is established, with provi- 


sions made for keeping the duration of the - 


yellow and red warnings as brief as the 
actual military situation will allow. Military 
and civilian representatives on the Air De- 
fense Planning Board have agreed that the 
rules represent minimum interference with 
civilian flying while the military is carrying 
out its duties of detection, identification, in- 
terception and destruction of a potential 
enemy. 

Detailed information regarding all the re- 
strictions that can be imposed on corporate 
aircraft operations during such a national 
emergency can be obtained either through 
the Civil Aeronautics Administration, or 
CAOA headquarters, 1029 Vermont Ave., 
N.W. Washington, D.C. 


Resentment of Low-Flying Air- 
craft Grows in New York Area 


It is hoped that all pilots recognize the 
seriousness of low-flying activities, particu- 
larly adjacent to large terminal airports. 
Public resentment is critical in the New 
York Metropolitan area. Communities neigh- 
boring Idlewild, LaGuardia, Newark and 
Teterboro Airports are banding together to 
consider ways and means of closing or re- 
stricting all flight operations. The serious- 
ness of this situation cannot be minimized 
and all pilots are asked to become entirely 
familiar with current flight patterns in and 
out of all airports throughout the country. 

Captain Eddie Rickenbacker, Chairman of 
the National Air Transport Coordinating 
Committee, believes that many complaints 
could be eliminated and the situation eased 
if pilots conduct operations to and from Idle- 
wild Airport as follows: 

1. On approach, maintain highest possible 
altitude for as long as possible before 
descent to the airport. 

2. On departure, attain an altitude of at 
least 1200 feet in shortest possible time. 

3. Avoid low turns and banks over com- 
munities adjacent to airports and conduct 
operations over open areas wherever possible. 

All three of these suggestions must, of 
course, be accomplished within the limits 
of safe operations. 

Pilots flying in the Metropolitan area can 
do much to help alleviate the existing pres- 
sure by following the above suggestions. 
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...in the Corporate Hangar 


Eddy Ross, one of Continental Oil Company’s pilots, stopped at South- 
west Airmotive at Dallas, Texas, to show off Continental’s new airplane, 
an A-26. The ’26 is based at Ponca City, Oklahoma with the other aircraft 
in Continental’s fleet. Continental Oil Company is a member of Corporation 
Aircraft Owners Association. 


Curt Talbot, Gene Beattie and Buell Warner, crew of General Electric 
Company’s Douglas B-23, brought the executive transport to AiResearch 
from Schenectady, N. Y., for annual relicense and 100-hour inspection. 
AiResearch installed an Edison fire detection system in the ’23 and fabri- 
cated and installed a new instrument panel. Engines also were changed. 


GE holds CAOA membership. 


A contract for inspection, repair and maintenance of CAA Region I’s 
DC-3 was awarded recently to Lockheed Aircraft Service-[nternational at 
N.Y. International Airport. The contract runs for one year. 


Sears Roebuck Company’s DC-3 has been in the hangar at AiResearch 
for overhaul and an engine change. Pilots Vic Swanson and Ed Van Sickle 
flew the plane out from Chicago. Vic is Sears’ CAOA representative. 


General Mills’ DC-3 is also in the hangar at AiResearch. Pilots Harry 
Nystrom and Bill Stone flew the ship out from Minneapolis for a major 
800-hour inspection and a complete overhaul. Work on the DC-3 includes 
a new executive interior, radio installation and prop overhaul. 


Corporate pilots are meeting these days at SAC, Love Field, Dallas. 
Kenneth R. Unger brought Johnson & Johnson’s Lockheed 18 in for minor 
repairs. Also at SAC were Stanley Tananbaum of New York City, and 
Brinkerhoff Drilling Company’s Martin Weirauch and Jack Earlywine were 
in from Casper, Wyoming. 


International Paper Company’s Lodestar has been at the Burbank base of 
Lockheed Aircraft Service for recertification, overhaul of the hydraulic 
system and tank resealing. 


Add the following new executive planes to the corporate fleet: Common- 
wealth Motors, Inc., of Richmond, Va., bought a D18S from Powers & 
George; Lion Oil Co. of El Dorado, Ark., bought an executive Lodestar 
from L.B.S. Aircraft; and the Bowers Battery and Spark Plug Co., of 
Reading, Pa. now have a Twin-Beech. 


Union Oil Company’s B-23 is at Pacific Airmotive, Burbank, Calif., for 
major changes. Work includes installation of outer wing fuel tanks to 
increase the B-23’s range. Dump shutes also are being incorporated. The 
plane is also getting a double engine change, new paint job, new baggage 
compartment and door, installation of a new de-icing system, and installa- 
tion of a new instrument panel. 


Remmert-Werner’s at St. Louis is also enjoying a gathering of the pilot 
clan. Neil Fulton brought the Mathieson Chemical Corporation’s DC-3 in 
from Baltimore for 1,000-hour overhaul and a paint job; Howard Zbornik 
flew the Celanese Corporation’s ’3 in for an elaborate radio installation; 
and Art Chapman, Ed Elliott and Mike Sandors, Goodyear’s pilots, brought 
Goodyear’s DC-3 in for 1,000-hour overhaul and a paint job. 


George Pomeroy, pilot for Swiftlite Aircraft Corp., has his company’s 
DC-3 back in operation after a trip to AiResearch at Los Angeles, An 
“Air-stair” door was installed on the DC-3. George is Swiftlite’s CAOA 
representative. 


Fruehauf Trailer Company has its converted PV-1 in operation and the 
company’s second PV-1 is due to fly soon, if it hasn’t already. The second 
PV-1 was in its final stage of conversion recently and was about to have 
a Sperry A-12 autopilot installed and a paint job. Remmert-Werner is doing 
the work. 


Chuck Wheeler, chief pilot for-Diamond Alkali Company, has the com- 
pany’s new DC-3 in operation after an executive conversion at Beldex Corp., 
in St. Louis. 
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Corporation Aircraft Owners Associa- 
tion is a non-profit organization designed 
to promote the aviation interests of the 
members firms, to protect those interests 
from discriminating legislation by Federal, 
State or Municipal agencies, to enable 
corporation aircraft owners to be repre- 
sented as a united front in all matters 
where organized action is necessary to 
bring about improvements in aircraft 
equipment and service, and to further the 
cause of safety and economy of opera- 
tion. CAOA headquarters are located at 
1029 Vermont Ave., N. W. Washington 5, 
D.C. Phone: National 0804. 


Executive Director Named 

The Board of Directors of the Corporation 
Aircraft Owners Association, Inc. has ap- 
‘pointed Jean H. DuBuque as Executive Di- 
rector and Secretary of the organization. He 
resigned as Special Assistant to the Under 
Secretary of Commerce for Transportation 
to accept the appointment. 

Mr. DuBuque has held previous posts as 
Special Consultant to the Secretary of the 
Air Force; Director of Aviation for the City 
of Dallas, Texas; Director of Advertising and 
Public Relations for Lear, Inc., Assistant to 
the Sales Manager of Beech Aircraft Corpo- 
ration, and other key positions with the air- 
lines and Federal and State governments. 

A veteran flyer, Mr. DuBuque has been 
active in aviation affairs for over 20 years. 
He entered the private practice of aviation 
and public relations consulting in Dallas, 
Texas in 1946. He moved his offices to Wash- 
ington, D. C. the following year where he 
served as counsellor on public and govern- 
mental relations to various national aviation 
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trade associations. He returned to Federal 
service in 1948 when he accepted an appoint- 
ment in the Office of the Chief of Staff of 
the Army, directing public relations activi- 
ties for the Reserve Forces and Reserve Offi- 
cers Training Corps. 

In 1951, Mr. DuBuque transferred to the 
Department of Commerce as Special Assist- 
ant to the Under Secretary of Commerce for 
Transportation and remained in that post 
until his present appointment. 

During World War II, Mr. DuBuque 
served as a Squadron Commander in the 
Army Air Forces. Later he was assigned to 
the air staff in Washington as special tech- 
nical advisor in air intelligence and plans. 
Upon leaving the military service in 1945, 
Mr. DuBuque became Special Assistant -to 
the Director of the Aircraft Division, War 
Production Board. While in that post, he 
also served as a radio commentator on air 
warfare for the Office of War Information, 
broadcasting weekly to the various theaters 
of war. 

Prior to volunteering for active duty as a 
Captain in the Army Air Corps a month be- 
fore Pearl Harbor, Mr DuBuque was Branch 
Manager of Aero Insurance Underwriters in 
Chicago, Illinois. From 1936 to 1941, he 
served as an Airport Engineer for the former 
Bureau of Air Commerce in Region III, and 
as a Ground School and Flight Supervisor 
for the Civil Pilot Training Program of the 
Civil Aeronautics Authority in Region IV. 

Co-author of a two-volume set of aviation 
training texts with world-famous pilot, Colo- 
nel Roscoe Turner, Mr. DuBuque also has 
written many articles for newspapers and 
magazines on aviation and technical subjects. 

Mr. DuBuque is a member of the Institute 
of the Aeronautical Sciences, the Air Reserve 
Association, Quiet Birdman, American Public 
Relations Association, American Legion, and 
many other technical and professional organ- 
izations. 


Statistics on Corporation Flying 

Cole H. Morrow, Board Chairman of 
CAOA, recently came up with some surpris- 
ing information regarding the scope of cor- 
poration flying around the nation. At present, 
over 1500 multi-engine aircraft and about 
7,000 single-engine aircraft are owned and 
operated by large and small corporations. 
During 1951, corporation and business flying 
amounted te 2,986,000 hours compared to the 
2,204,000 hours flown by all the domestic 
airlines. In addition, the combined seating 
eapacity of corporate aircraft alone presently 
exceeds the total number available in all the 
airlines. This is certainly an outstanding 
indication of rapid growth and progress in 
the field of corporation flying. 

Mr. Morrow also pointed out that in the 


past it was the general viewpoint that sched- 
uled air transportation was the only major 
factor in civil aviation. Numerous communi- 
ties that constructed airports with the hope 
that they would qualify for airline service 
suffered sharp disappointment when it was 
not forthcoming. On the other hand, the 
ever-increasing amount of corporation and 
business flying has done much to fill the 
dwindling coffers of off-airline municipal 
airports as well as those of private fixed 
based operators. Obviously, in any future 
national airport planning, consideration 
should be given to developing adequate fa- 
cilities to meet the requirements of corpora- 
tion and business flying. Since corporation 
flying provides fast transportation when and 
as required, the lack of adequate airports 
will hamper to a marked extent the develop- 
ment of its full potential. 


The Vanishing Airport 

A matter of serious concern in the civil 
aviation industry today, particularly to cor- 
poration aircraft owners and operators, is 
the decreasing number of airports through- 
out the country where service and mainte- 
nance can be obtained on cross-country flights. 
Statistics reveal that more than half of the 
nation’s small airports have vanished over 
the last decade. Many of the larger munici- 
pal airports also are being gobbled up for 
defense purposes. 

The recent announcement by the Air 
Force of its fiscal 1953 air base program, 
involving the acquisition of 36 municipal 
airports, is a serious blow to fixed base op- 
erators who are the backbone of civil avia- 
tion activities. A spokesman for the Air Force 


indicated that cognizance would be given fe 
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only to certificated air carrier operations cur- 
rently existent on the airports being taken 
over. Fixed base operators would be per- 
mitted to remain only if there is no other 
place for them to go. 

It is undeniable that the needs of national 
air defense must be recognized and met if 
we are to survive as a democratic country, 
but it also is true that the civil aviation 
industry must not suffer as a consequence, 

In the recommendations of General James 
H. Doolittle, Chairman of the President’s 
Special Airport Commission (page 20, rec- 
ommendation 23), the following significant 
statement was made: 

“Separate military and civil flying at con- 
gested airports. Military aircraft should not 
be based on congested civil airports except 
when it is not economically or otherwise 
feasible ‘to provide separate facilities for 
them nor should commercial aircraft operate 
regularly from busy military airports.” 

The language of this recommendation is 
certainly clear and specifies that the Air 
Force should construct and maintain its own 
bases, apart from the civil airport. Of course 
the “not economically or otherwise feasible” 
permits a broad interpretation. 

CAOA has taken a definite and very strong 
stand along with other aviation associations 
with regard to the emasculation of civil 
aviation by the arbitrary taking over by the 
Air Force of civil airports without adequate 
provisions for the requirements of civil avia- 
tion. It is CAOA’s firm conviction that 
one of the greatest limitations in corporation 
and business flying today is the lack of ade- 
quate airports and facilities in communities 
which have industrial business activity best 
contacted and served through the use of air- 
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raft. If the Air Force continues its acquisi- 
ion program along present lines, the future 
rospects of civil aviation growth indeed 


ook dark. 


>AA Proposes Revision of 
tunway and Texiway Marking 

In order to improve current runway and 
axiway marking by incorporating the latest 
levelopments in this field of visual guidance, 
he CAA has formulated new requirements 
or marking runways and taxiways on civil 
irports. Recent experience with very low 
ninimum approaches and landings, using 
nodern electronic landing aids, has demon- 
trated that certain new supplemental run- 
yay-marking elements can provide additional 
uidance to the pilot, thereby increasing 
afety for such operations. 

The revised system recognizes that the 
mmount of runway marking required depends 
ipon the operational minimums, electronic 
ids, and other factors associated with that 
unway. Accordingly, this system is divided 
nto three groups of markings to accommo- 
late the three classes of operational mini- 
nums, taking into consideration economy of 
nstallation and maintenance. 

All elements of the proposed system have 
geen checked by pilots, engineers, and air- 
ort operators; and operational experience 
with experimental installation of these ele- 
nents has proved very satisfactory. 

The issuance of the proposed runway- 
marking standards will not make this mark- 
ng mandatory on civil airports. The addi- 
ional guidance provided by the three types 
9f runway markings, however, will produce 
mcreased safety and the CAA will recom- 
mend that the applicable marking be in- 
stalled wherever practicable. In cases where 
funds exist, Federal Aid may be available 
or installing the marking. 

Original cost of installation and mainte- 
nance has been carefully taken into considera- 
ion in the drafting of the runway-marking 
system and the system proposed is considered 
[0 provide optimum guidance consistent with 
sconomy of installation and maintenance. 

In order to achieve comprehensive co- 
ordination of the proposed runway-marking 
standards with all civil aviation groups con- 
cerned, the standard is being sent to all 
yperational and airport management groups. 


Outstanding Safety Record 

Service Pipe Line Company of Tulsa, 
Iklahoma, recently provided CAOA National 
Headquarters with some interesting data on 
heir flight activities. They operate five 
nulti-engine aircraft for passenger service 
ind five single-engine planes for patrolling 
Mipelines. During the past six years, ending 
June 30, 1952, the Aviation Section of the 
sompany operated with a total of 22 em- 
loyees, working 275,000 man-hours, without 
| disabling injury. A total of 4,313,097 air 
niles and 8,354,374 passengers miles were 
lown by the 10 aircraft during that time. 


lisitors of CAOA Headquarters 


John J. Sheehan 
Civil Aeronautics Board 


Washington, D. C. 


Claude O. Witze 


Piasecki Helicopter Corp. 
Morton, Pa. 
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BURLINGTON MILLS’ Pilot Jim Guess (right) and Copilot Dick Vaughan brought company 
Twin Beech into Teterboro Airport, N.J. recently. Based at Greensboro, N.C., the Twin 
Beech is equipped with VOR, ILS, ADF, Marker Beacon, etc., and is flown between 50 and 
80 hours each month. Chief Pilot S.M. Maxwell is Burlington Mills’ CAOA representative 


_ John R. Anderson 
Lord Mfg. Co. 
Erie, Pa. 


Michael J. Oppice 
Accessory Overhaul Industries 


Richmond Hill, N. Y. 


Ken Klippel 
Collins Radio Co. 
Cedar Rapids, lowa 


Galen P. Potter 
AiResearch Aviation Service Co. 
Los Angeles, Calif. 


CAOA Calendar and Associated Events 
Oct. 9, 10, 11— Cole H. Morrow, Chair- 
man of the Board of Di- 
rectors for CAOA, will 
be official representative 


Jack Purcell 
Aircraft Industries Assoc. 
Washington, D. C. 


Harry G. Barnes 

Civil Aeronautics Administration 
Air Route Traffic Control Center 
Washington, D. C. 


Charles B. Culbertson 
S. C. Aeronautics Commission 
Columbia, S. C. 


R. W. Lane, Chief Pilot 


Food Machinery & Chemical Corp. 


San Jose, Calif. 


KRAFTEX B-25 also stopped at Teterboro. 


at the International 
Northwest Aviation Coun- 
cil 16th Annual Conven- 
tion, Great Falls, Mont. 
Jean DuBuque, Execu- 
tive Director of CAOA, 
will represent CAOA at 
the NATA meeting in 
Los Angeles. 
Noy. 18, 19, 20,21—Jean DuBuque will rep- 
resent CAOA at. the 
NASAO meeting in St. 
Petersburg. 


Nov. 17, 18, 19— 


Don Ice and A.A. Andresen were at controls 
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Coffee Klotch 


A pilot on a long hop in a twin-engine aircraft 
was served a cup of coffee. He took a sip or two, 
then set the cup on top of the control pedestal. One 
“bump” later, the coffee spilled and created a short 
circuit in the pedestal’s internal mechanism! 


Crosswind Landing 
Here are some acts judged by check pilots as fre- 


quent errors occurring on flight checks: 


1. Landing in crab or skid, without correcting for 
drift; drifting over runway. 

2. Poor alignment with runway on approach; over- 
correction or poor drift correction. 

3. Approaching too fast. 

4. Not holding heading on landing roll. 

9. Using stall-type landing; getting nose wheel on 
too late. 

6. Landing with wing down or on one wheel. 

7. Approaching too slowly. 

8. Using too little rudder; poorly coordinating 
throttles or controls at touchdown. 

9, Not using aileron to compensate for “roll” on 
landing; using ailerons improperly. 

10. Using too little or too much flaps. 


Performance 


from the Files of the Flight Safety Foundation 


Tower Talk 
As Control Tower personnel are in an advisory 


capacity only, their “instruction” may seem more 
like “suggestions.” If the urgency of the “sugges- 
tion” is not grasped by the pilot, a dangerous sit- 
uation can result. Here’s one of the more frequent 
‘““misunderstandings:” Control Tower clears you for 
immediate take-off (another plane may be on its 
way in to land and a delay in take-off may bring 
the landing plane too close for comfort). But, the 
pilot, not recognizing the importance of the word, 
“immediate,” delays to do some final checking. The 
result is confusion that is apt to cause a critical 
condition: 

1. The minimum separation for safety between 
aircraft may not be maintained and a hazard 
exists—the landing aircraft is descending on 
the aircraft in take-off position or the landing 
aircraft is descending into the turbulence of 
the take-off plane’s prop-wash. 

2. The aircraft in take-off position may start 
down the runway and climb into the “land- 
ing” aircraft which has received a “go- 
around.” 


At these critical moments quirks of radio re- 
ception may result in a loss of contact, and further 
warning can’t be given. 

BUT... and it is a big “but,” it is even more 
dangerous to rush a_pre-take-off check. Moral: 
be sure you are completely ready to take off before 
advising the tower that you are ready to go. 


Pre-Take-Off Procedures 
Here are some commissions and omissions in 
pre-take-off procedures judged by check pilots as 
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by Jerome Lederer and Robert Osborn 


frequent errors occurring on flight checks: 

1. Not checking all items; overlooking inoperative 
or malfunctioning instruments or other equip- 
ment. 

2. Not checking controls through fullest extent of 
travel. 

3. Running engine up improperly, hastily or 

roughly. 

4. Not using check-list or a routine checking 
procedure. 

5. Hurrying magneto check or handling mag 
switches improperly; hurrying ignition check; 
not checking rpm drop; exceeding manifold 
pressure. 

6. Positioning plane improperly; not heading into 
the wind. ; 

7. Rushing through check-list. 

. Aligning plane so as to blast other planes. 

9. Not checking oil temperature or waiting for oil 
pressure to reach limit. __ 

10. Not checking for other planes before taking 
runway; not moving plane to observe other 
planes. 


(ee) 


Food Poisoning 
On a stop-over at mid-day while on an executive 


flight, a pilot and copilot went to a nearby restau- 
rant for their lunch, having arranged previously 
for their passengers to have lunch on board the 
airplane. About 45 minutes after take-off, the co- 
pilot began to feel ill and grew progressively worse 
and was unable to assist the pilot during the landing. 
He had to be hospitalized for several days as a re- 
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sult of food poisioning. Fortunately, the chief pilot 
hadn’t eaten the same thing for lunch. If he had, a 
serious accident might have resulted. 

Since this incident, the company has followed 
the policy of always having two qualified pilots on 
board the airplane for every flight, and when the 
pilots have occasion to eat just prior to departure, 
they avoid foods which are easily contaminated. 


Prop Blast 


A small executive-type airplane flown by a compe- 
tent pilot suddenly dove into the water near the 
end of the runway while making a landing ap- 
proach. Informed sources indicate the probable 
cause of the tragedy was loss of control: the pilot 
had flown into the backwash or slipstream of an 
air transport which had taken off about a minute 
previously. 


35 


Be EG A a UES IR es Se Oa 


Pry Av i ly de 


What about THUNDERSTORMS? 


CAOA pilots gather at St. Louis for discussion of thunderstorms 


> “Thunderstorms, with their hail, lightning 
and icing conditions, are the principal ob- 
stacles to flying in the summer. This is espe- 
cially true in the Midwest. There is no such 
thing as a mild thunderstorm and the ‘rule 
of 180’ is still the wisest for all pilots,” the 
St. Louis Division of the Corporation Air- 
craft Owners Association was told recently 
by Major William Best, USAF thunder- 
storm specialist and director of operations, 
headquarters, Air Weather Service, Andrews 
Field, Md. ' 

Some 100 executive pilots, corporation offi- 
cials, and guests attended the gathering at 
the Officers Club, Naval Air Station, located 
adjacent to St. Louis’ Lambert Field. The 
meeting was jointly sponsored by govern- 
ment and industry representatives. 

Appearing with Major Best, the principal 
speakers at the evening meeting were Lt. Col. 
Templeton S. Walker, director of plans, 
USAF Air Weather Service, and Major James 
H. Titsworth of the office of director of plans, 
USAF-AWS, Andrews Field, Md. 

Cole Morrow, chairman of CAOA’s Board 
of Directors, and Harley Clapsaddle of the 
CAA’s general operations branch, Washing- 
ton, D. C., also attended the meeting. 

Major Best’s speech was based principally 
on knowledge gained from the joint Air 
Force, Navy, NACA and U.S. Weather Bureau 
thunderstorms project, undertaken in 1946-47, 
in which pilots flying P-61’s equipped with 
special instruments made nearly a thousand 
deliberate passes through thunderstorms. 
“This research proved beyond a doubt that 
safe flight through thunderstorms could be 
made,” said Major Best, “assuming sufficient 
planning and skill.” 

A fly-safe program in thunderstorms areas 
calls for three things, Major Best said. They 
include sensible flight planning on the 
ground before take-off, sensible flight plan- 
ning in the air after take-off, and, when re- 
quired, skillful instrument. flying through 
thunderstorms. 

The purpose of flight planning before 
take-off is to avoid thunderstorms if at all 
possible, and if this is impossible, then to 
avoid areas and altitudes of maximum tur- 
bulence, hail, lightning and icing. To fly 
safe, the pilot should do four things: 

1. Check with the weather forecaster on 
existing and forecast thunderstorms areas. 
The forecaster will be able to advise whether 
thunderstorms will be of the air-mass or 
f.ontal type and he will help select a route 
to avoid them. 

2. Check on reports of Storm Detection 
Radar, if available. This is the AN/APQ 
#13 ground radar that pinpoints thunder- 
storm activity within a radius of 75 miles. 
The Air Weather Service has 70 such in- 
stallations in the continental United States. 
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While they are operated by Air Force ob- 
servers for USAF, many of their reports are 
put out on the civil AWS circuit, and are 
available in civil weather stations. 

3. He should know the present and fore- 
cast height of the freezing level. This is 
extremely important because, in thunder- 
storms, a maximum of turbulence, hail and 
heavy icing, and lightning strikes occurs at 
and slightly above the freezing level. 

4. Know the present and forecast bases of 
convective and particularly cumulo-nimbus 
clouds en route. The least turbulence, hail 
icing and lightning strikes occur at flight 
altitudes near the cloud base. 

The purpose of flight planning after take- 
off is the same as before take-off—to avoid 
thunderstorms. If this is impossible, then 
it is helpful in choosing the safest areas. 

When airborne, the pilot depends on his 
eyes to tell him when and where to go. Tor 
this reason, he should know the life cycle 
of a thunderstorm and how it looks in its 
various stages. 

The thunderstorm Project proved that a 
thunderstorm is actually made up of separate 
cells, each with its individual circulation. 

Each cell is from one to five miles wide, 
and progresses through a life cycle lasting 
from one to three hours. The life cycle con- 
sists of three stages: (1) the cumulus, or 
building, stage, (2) the mature stage (3) 
and the anvil, or dissipating stage. 

The appearance of a storm cloud from a 
distance indicates its stage of development 
and its probable degree of violence. An in- 
tensifying thunderstorm has a sharp-edged 


cauliflower appearance and a predominance 
of sharp, vertical, cloud-to-ground lightning. 
Such a storm has a maximum of updrafts, 
turbulence, and hail. On the other hand, a 
thunderstorm already past its prime has an 
anvil top, and a predominance of horizontal 
cloud-to-cloud lightning. This decaying storm 
has a maximum of downdrafts, and less tur- 
bulence and hail associated with it. 

Thunderstorm research has also shown 
that turbulence is highly correlated with 
precipitation. For this reason, heaviest tur- 
bulence is found where the darkest rain 
columns exist. 

It is worth noting that this relationship 
between intensity and precipitation and tur- 
bulence is the reason why airborne radar is 
so successful in thunderstorm navigation. 
The radar echo, of course, is the reflection 
of the heavy moisture area. The benefits of 
airborne radar are two-fold: 

1. The psychological effect of having 
a radar aid on board reduces tension on 
the part of the pilot and avoids a tendency 
to over-control the airplane. 

2. The practical advantage of being able 
to avoid areas of maximum _ turbulence. 
Thunderstorm gusts encountered within the 
radar echo are four to five times more severe 
than those outside the echo. 

While such equipment may not be gen- 
erally available now, the advantages of 
having it are worth keeping in mind. 

As mentioned before, the optimum altitude 
is just below the base of the cloud and 
between the rain columns. At all costs, avoid 
an altitude near the freezing level, for there 


PLANNING COMMITTEE of the Corporation Aircraft Owners Association group at St. Louis 
are (left to right) Lee Dorrance, chief pilot, Gaylord Container Corp.; Sid McCullough, 
CAA; Ralph Piper, chief pilot, Monsanto Chemical. This committee set up the meeting 
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turbulence, icing, hail and lightning strikes 
are at a maximum. ‘ 

Major Best stated that in addition to the 
hazards of reduced ceiling, visibility and 
wind gusts, if a landing is attempted during 
a thunderstorm, there may be considerable 
altimeter error because of erratic fluctua- 
tions in air pressure. In the Thunderstorm 
Project, pilots landing who had reset their 
altimeters only 10 minutes earlier, found 
them to be in error by 60 feet or more about 
half the time. 

If the pilot finds that despite all these 
efforts, he still must fly through the thunder- 
storms, then it was Major Best’s recom- 
mendation that he keep in mind the follow- 
ing “Do’s” and “Don'ts”: 

1. Have proper airspeed. At lower 
airspeeds, turbulence and hail impact impose 
less structural stress on the airplane, but 
controllability is reduced. At higher air- 
speeds, you have greater control over the 
airplane, but chance of structural failure is 
increased. Opinion here differs somewhat 
among aircraft manufacturers and pilots as 
to safe penetration speeds for different air- 
craft. As a general rule, the best penetration 
speed seems to be about 60% above stalling 
speed. 

Proper airspeed must be established before 
going on instruments, and thereafter the 
established power setting and pitch altitude 
should be maintained, regardless of indicated 
airspeed. This is because indicated airspeed 
is extremely erratic during thunderstorm 
flight. Rapid changes in horizontal gust 
velocity or rain blocking the pitot tube 
pressure head, for example, may fluctuate 
the indicated airspeed reading by as much 
as 70 mph. 

2. Increase propeller rpm to maintain en- 
gine temperatures, get quicker reaction from 
power changes, and obtain additional gyro- 
scopic. stability. 

3. Turn pitot heat on. Apply carburetor 
heat, if required. Check de-icing equipment. 
In a thunderstorm, flight-level temperature 
may drop approximately 4°. As a result, 
you may pick up ice where you are led to 
expect none. In general, icing is not too 
serious a hazard if you avoid altitudes near 
and above the freezing level. 

5. Turn on cockpit lights to lessen chances 
of being blinded by lightning. Wear dark 
glasses. : 

6. Turn off electrical equipment not neces- 
sary for flight, to minimize effect of lightning 
discharges. Slide headset off your ears 
slightly to lessen effect of crash static. 

7. Fasten safety belts. i 

8. Fix your position accurately before en- 
try. Precipitation static and crash static will 
render most radio equipment useless. 

After entering the storm, then: 

1. Never turn around after you have pene- 
trated. You may get lost and it is a control 
maneuver that adds its own load to he gust 
load. 

2. Fly manually, with airplane trimmed 
for straight and level flight and gear and 
flaps retracted. Allow the airplane to ride 
out all angular and linear displacements 
caused by drafis and gusts. Avoid over-con- 
trol. Beware of trying to hold altitude by 
nose-high or nose-low attitudes. Such atti- 
tudes, combined with rapid and erratic air- 
speed changes that often occur, can cause 
a spiral dive or a stall. 

Throughout the Midwest where terrain is 
flat, there is little danger of thunderstorms 
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downdrafts carrying an airplane into the 
ground. Experiments in the Thunderstorm 
Project showed that thunderstorm down- 
drafts spread out horizontally at around 
2,000 feet above the ground. In other words, 
the lowest 2,000 feet of the atmosphere acts 
as a sort of cushion, through which thunder- 
storms downdrafts do not penetrate. If, how- 
ever, action is mecessary to correct for 
a dangerous change in altitude, only a 
1 mimum pitch correction should be made. 
Again, the real danger is going into a dive 
or a stall rather than being kicked up or 
down by the drafts. 

3. Cross check instruments frequently, 
since certain instruments become momen- 
tarily erratic during thunderstorm flight. 


Major Best concluded by saying there is 
no substitute for good judgment on the part 
of the pilot in avoiding or, if necessary, 
penetrating thunderstorms. In order to be 
in a position to exercise good judgment, how- 
ever, the pilot must, first, know the over-all 
weather picture before leaving the ground; 
second, be aware of potential developments 
so he can recognize and evaluate them prop- 
erly when they loom ahead of him; and 
third, know how to penetrate thunderstorms 
in his particular type aircraft with a mini- 
mum of risk. Only in this way, through a 
combination of pre-flight analysis on the 
ground and in-flight analysis in the cockpit, 
can the hazards of thunderstorms flying be 
kept at a minimum. hy 
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Aero Commander 


(Continued from page 13) 


was a 25-mile 90° crosswind at Teterboro 
for our final landing and, except for a 
slightly higher speed, the landing was made 
normally. Short-field landings are made about 
the same as on normal landings, but with 
power and an over-the-fence speed of 70 mph. 
Throttles should be closed as soon as main 
gear makes contact and maximum braking 
should be applied as soon as the nose gear 
touches. 


Engines and Props 

No evaluation of the Commander would be 
complete without comment on the power- 
plants. The Commander is powered by two 
Lycoming GO-435-C2 six-cylinder, horizontally 
opposed, aircooled, geared engines having a 
piston displacement of 434 cubic inches and 
a compression ratio of 7.3 to 1. Engine-pro- 
peller ratio is 120 to 77. With a constant- 
speed, full-feathering propeller, the engine 
delivers 260 hp at 3400 rpm for five minutes 
and has a maximum continuous rating of 240 
hp at 3,000 rpm. On all standard models of 
the Commander, the right engine is equipped 
with a vacuum pump and the left engine has 
a hydraulic pump and a generator. 

Taking a leaf from the book of designers 
on the Convair 240, the Aero Commander en- 
gineers specified an exhaust augmentor on 
each of the Lycomings. Those on the Com- 
mander are the first to be installed parallel 
with the thrust line. They are longer in re- 
lation to powerplant size than augmentors on 
any other plane. The augmentors cut engine 
cooling drag, providing efficient air and ex- 
haust pumping. It is estimated that the aug- 
mentor exhaust system on the Commander 
has reduced engine cooling drag by about 
50%. The augmentors reduce exhaust back 
pressures and provide a slight power increase. 

Each engine has a Stromberg PS-5BD 
carburetor incorporating automatic mixture 
control units and it is, therefore, not neces- 
sary to manually lean the mixture in flight. 
These pressure carburetors are fully auto- 
matic and always remain in full forward po- 
sition, adjusting for changes in pressure and 
providing the most efficient mixture. I liked, 
too, the five-tank fuel system of the airplane. 
It operates like a one-tank system, the only 
fuel management being the fuel shut-off 
valves and the fuel boost pump for take-off 
and landing. Fuel from the four outer-wing 
tanks is gravity fed into the center tank and 
from that tank to the carburetor by engine- 
driven pumps. The Commander uses 80-87 
Octane fuel and has a capacity of 145 gallons. 

The Commander’s propellers are constant- 
speed, full-feathering Hartzells, with pitch 
governed by the controls in the center of the 
quadrant to the right of the throttles. When 
the controls are full forward, the propeller 
is set in full low pitch. When the controls 
are in extreme aft position, the propeller is 
in full high pitch. Setting the controls at any 
pitch between these two extremes selects the 
desired intermediate engine speed. 
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The main gear of the Commander is a 
modified hydraulic-retracting version of the 
service-tested BT-13 trainer gear and the 
nose wheel was adapted from the Navion. 
Main gear wheels are equipped with Good- 
year single-dise brakes. 

I found several items which almost any 
pilot would criticize, but | am happy to re- 
port that practically all of them are corrected. 


Commander Equipment 

The designers of the Commander attempted 
to come as close as possible to the standard 
cockpit arrangement recommended. by the 
joint Air Force, Navy and CAA board, but I 
had some difficulty reading the upper portion 
of the recessed dials. One of the many good 
features of the cockpit is that control levers 
are identified with the parts they actuate, 
such as an air foil on the flap control and 
a disc on the landing gear control. 

Instruments are rubber shockmounted bu: 
I believe further work on vibration control 
should be done and many miscellaneous 
items beefed up structurally. Cabin ventila- 
tion, inadequate in the airplane I flew, is 
being corrected by engineering. I understand, 
too, there may be some redesign of the win- 
dow within the window on the pilot’s side. 
It rests on the ledge at the base of the win- 
dows and I feel it could be a source of trouble 
for the entire window. Be careful not to 
extend your arm too far out of the pilot’s 
window as you may remove part of your hand 


on the left prop. The noise level in the cabin 
is higher than necessary and considerable 
soundproofing is being done to correct this 
problem. 

The standard Commander is arranged to 
accommodate five persons and there is space 
for a sixth seat if it is desired. All seats are 
adjustable, except the rear one against the 
back wall of the cabin. I feel that the two 
passenger seats immediately aft of the pilot’s 
and copilot’s seats are cramped and would 
not be comfortable over long distances. 

The high-wing configuration of this air- 
plane offers many distinct advantages. With 
the cabin floor only 19.5 inches above the 
ground and a door measuring 49 by 29 
inches, it is easy to step into and out of the 
Commander. The cabin measures 102 inches 
from the picture-window windshield to the 
back of the rear seat. 

Visibility is about the best I have ever seen 
in an airplane of this type. In addition to 
the large windshield, there are six other 
large windows. There are 3,280 sq. in. of 
window area, more than in most later-model 
automobiles. 

Maintenance on this airplane should be 
wonderful from the mechanic’s standpoint. 
Access doors and easy removal of all cowl- 
ing without the necessity of stepladders or 
ramp stands allows, as an example, all engine 
work to be done from a normal standirg 
position on the ground. : 

Standard equipment on the Commander 


TEST PILOT Herb Fisher demonstrates how easy it is to enter the cabin of the Aero Com- 
mander. Floor of the cabin is just 19 inches from the ground and the door is of ample width 
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includes: Flight Group—airspeed indicator, 
altimeter, rate-of-climb, two turn-and-bank 
indicators (one electric and one air-driven) , 
artificial horizon, directional gyro, clock, 
magnetic compass. Engine Group—tacho- 
meter (dual-type), manifold pressure, two 
sets of engine-gauge units, hydraulic pres- 
sure gauge, ammeter, fuel quantity gauge, 
vacuum gauge. Radio—Lear VHF transmitter 
- and receiver, one overhead loudspeaker. 
_ Optional equipment includes Lear automatic 
pilot, Narco Omni and VHF, complete ARC 
installation, Lear ADF and ILS, marker 
_ beacon receiver, stall warning, pilot’s pull- 
down curtain, platinum plugs. Miscellaneous 
equipment classified as Standard include 
flap position indicator, landing gear position 
indicator, flasher-type position lights, Jani- 
trol heater (25,000 BTU capacity), landing 
lights, map light and dome light. 

I believe the Aero Commander will set a 


_ new high standard of performance for twin- 
engine executive airplanes and do it econom- 


ically. The Standard 520 Commander is now 
selling for $66,000. This price, like most 
prices today, is subject to change. 

The Commander fills a need for fast, effici- 
ent transportation of passengers or cargo. It 
is the light, fast, easy-to-operate airplane 
corporate operators have been waiting for. 


Specifications: 

All performance based on full gross load 
of 5500 pounds. Speeds guaranteed within 
3% plus or minus. Climb data guaranteed 
within 10% plus or minus. 


Gross Weight ..........cesesseseees 5,900 pounds 
Empty Weight ........ sss 3,640 pounds 
Fuel Capacity (standard)... 145 gallons 
High Speed— ; 
Rated: Power Sil, secccsccossssevdesnsorus 211 mph 


Cruising Speed— 

70% S.L. Power 

G@TO O00 bitin tees csscevtesssestconrs 197 mph 
Rate of Climb—2 engines 

Normal Rated Power S.L. ........ 1700 fpm 
Rate of Climb—1l engine 

Normal Rated Power S.L. .......... 400 fpm 


Service Ceiling—2 engines ........ 24,000 feet 
Service Ceiling—1l engine 

(windmilling prop.) ..........00 8700 feet 
Service Ceiling—1l engine 

(feathering Prop.) vcs. 10,500: feet 
Take-off Distance over 50-ft. 
Obstacle (507 wind) s..cf.iessscdescsssee 950 feet 
Stall Speed @ S.L.— 

Full Flaps Power Off oo... 60 mph 
Stall Speed @ S.L.—Flaps 

and Gear Retracted. ............sssssees 67 mph 
Stall Speed @ S.L.— 

Full Flaps Power On .......ccscssees 40. mph 
Powerplant 


(2) Geared Lycoming GO.-435-C2 
Take-off Rating 


(5 minutes rating)... seeeeee200 hp 
Normal Rated Power ........s..s0sesesee 240 hp 
Engine rpm (At Normal 

Rated Power) ........secee sessoeee D000 Fpm 
Propeller rpm (At Normal 

Rated sPOwer) i vesssccctecdececdsvnccnens 1925 rpm 


Range (with standard fuel 
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capacity at 60% power 


and 30-minute reserve) ............. 1150 mi. 


The above performance is based upon In- 
ternational Standard Atmosphere, and upon 
the engine powers specified in the engine 
manufacturer’s power curves. Single-engine 
performance is based upon the use of full 
feathering propellers. 


Prices 
Commander 520 
(Standard) tye $66,000.00 
Optional Equipment: 
Lear Automatic pilot... 5400.00 installed 
Narco Omnigator 
(includes VHF Trans. 


SR eca cee, 1150.00 installed 
Complete ARC 
anstallation® 1i....dessanee 6500.00 installed 
Thear ADE Wes eal ceiies.s 1195.00 installed 
Dual Lear ADF’s ........ 2300.00 installed 
Marker Beacon Rec. ........ 250.00 installed 
Miscellaneous 


Extra Chair, 
upholstered (same 


as pilot chair) ....cccccscseeeeee $350.00 each 
Pilot Pull Down 

Curntams ec seders 35.00 each 
Platinum Plugs 

Cinstalled):/:2/. id. ccsccaseseosckect 108.00 per set 
Electric Primers 

(installed) = .icscsscescteaelecesesmionnng 90.00 


Emergency Escape Door 
(quick release on 
main cabin door)... 390.00 (tentative) 
Extra Generator 
(selective—dual) .......... 650.60 installed 
OW Bar civiesstvctesteeeetaies 29.50 each 
Optional Seating (When Available) 

Plan 1. Standard 5-place arrangement 
plus (one) individual type chair 
in right side-center of cabin 
McasesWaeechetenescsecsesceiseceaes $350.00 extra 

Plan 2. Standard 5-place arrangement 
plus (two) individual type chairs 
in center of cabin....$700.00 extra 

Plan 3. Six individual chairs $700.00 extra 

Plan 4. Five place. Includes three individ- 
ual seats and one seat for two at 
the aft end of the cabin replacing 
the standard three-place seat 
Sgaventusstourczccseninsvess $650.00 installed 

Optional Paint Design and Colors 
(At Extra Cost) 

Painted all over to Aero Design scheme 

(choice of two designs) using one of color 

combinations listed below......4850.00 extra 


Base Color Trim Interior 
1) Academy Blue 1) White Blue 
(Dark Blue) 2) Gray 
2) Commander Bluel) White Blue 
(Light Blue) 2) Gray 
3) Fanfare Maroon 1) White Brown 
2) Tan 
3) Yellow 
4) Coppertone- 1) Tan Brown 
Brown 2) Yellow 
5) #8 Green 1) White . Green 
2) Yellow 
3 ) Gray 


Note: All prices, equipment and specifica- 
tions shown are subject to change. i 


“After World War II, I didn’t take 
advantage of the GI training that I 
could have received. Believe me, I’ve 
been sorry ever since, but I won't 
make that mistake again. When this 
ruckus is over, I’m going to school. 
I'l! catch up with those guys who took 
advantage of their GI training.’* 


* This same story — almost word for 
word —has been written to SPARTAN 
by many, many men in the service. 
Others have told us personally, when 
they visited SPARTAN. 


Perhaps you are one who hasn’t. 


taken advantage of the GI training 
available to you. Or, maybe you are 
already in aviation but are stymied on 
a particular job through lack of train- 
ing for one with more pay and greater 
chance for advancement. Whatever the 
reason, write to SPARTAN for infor- 
mation. Visit us, if possible. SPARTAN 
can train you—=in a remarkably short 
time — for a job in aviation that will 
pay you well to start ‘and will offer 
_ you greater opportunities in the future. 


WRITE NOW TO HELP YOU GET 
AHEAD IN AVIATION 


SPARTAN 


A UNIVERSITY OF AVIATION 


SCHOOL of AERONAUTICS =) COLLEGE of ENGINEERING 
MAXWELL W, BALFOUR, DIRECTOR ADDRESS DEPT. S-112 


TULSA, OKLAHOMA 


No Correspondence Courses 


MARK AND MAIL 
NOW, 


Maxwell W. Balfour, Director 


Spartan School of Aeronautics Dept. S-112 
Tulsa, Oklahoma 


Please send your free Catalog immediately. 


Nome2 See eee Age: 
Address 

City. eS slate 

Indicate which of these branches interests you. 

(] Flight (J Instruments (J Crop Dusting 

(] Mechanics ((} Aeronautical Engineering 

{_] Radio (JD Airline Maintenance Engineering 
CL) Meteorology [] Flight Engineer 


Sparton is approved for training under the G. 1. Bill of Rights 
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Flight System for ILS 


(Continued from page 24) 


requires change from landing configuration 
and a transition back to instrument flight 
for another try. 
Semi-Automatic—Consists of a 
similar to that described for the manual 
coupler except that a computer is inserted 
ahead of the cross-pointer meter. Airplane 
attitude and heading information as well as 
omnirange or localized information is fed 
into the computer and emerges to actuate 
the vertical cross-pointer needle in a manner 
that will provide “steering” information. 
Airplane position at one side of beam center 


system 


will result in a needle position to indicate 


this condition. As long as the pilot initiates 


proper control movement to make good a 


normal approach path to the beam center, 
the needle will indicate “on course.” By 
merely moving controls to maintain an “on 
course” indication, the pilot will be guided 
to and aligned with the beam center with 
a minimum of bracketing. 

Heading reference for the semi-automatic 
coupler is supplied usually by a remote 
compass. The horizontal cross-pointer needle 
is actuated by the glide slope receiver as 
for the manual system. Various systems of 
this type differ in presentation of data and 
in operational procedures. 

Basically, the procedure for final approach 
by .use of the semi-automatic coupler is 
similar to that citec for the manual coupler, 
except that “steering” information provides 
a much smoother approach to the beam cen- 
ter and descent elong the glide slope is 
less susceptible to instability. Also, at least 
one recent equipment of this type permits a 
large reduction in the number of instru- 
ments that the pilot must watch during this 
critical period. 

Automatic—This system by-passes_ the 
pilot entirely and effects automatic control 
of the airplane in attitude and along the 
radio beams (including final approach to 
the runway) by feeding the radio signals 
into a computer, from which they emerge 
as control signals for the airplane’s automatic 
pilot.’ Normal airplane attitude is main- 
tained as a routine function of the automatic 
pilot and the computer output signals in- 
troduce corrections as needed for control 
to the beam center. The pilot monitors 
progress by means of a manual system or 
a semi-automatic system and stands by to 
take over and to effect a rormal landing 
when visual contact with the runway is 
obtained. 

Inasmuch as the primary yurpose of this 
article is to acquaint the reader with oper- 
ating features of a representative type of 
semi-automatic coupler and the benefits to 
be derived therefrom during instrument 
flight, we shall exclude further mention of 
the automatic coupler—that is a story in 
itself, 

The basic objective of the manual and 
the semi-automatic coupler, then, is to en- 
able the pilot to form an accurate mental 
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picture of his position with respect to the 
runway. The more accurate this “approach 
visualization”, the fewer the number of 
missed approaches. As the pilot makes the 
transition from instrument to contact flight, 
he will see what he expects to see in the 
proper perspective. It is apparent that an 
inaccurate visualization can only result in 
pilot’ confusion during the very brief but 
exceedingly critical transition period and 
will require a rather frenzied period of 
“flying half out the window and half on 
the gauges” in order to become oriented. 

Aside from accuracy of approach visual- 
ization, it is highly desirable to reduce the 
number of instruments which the pilot must 
monitor during instrument flight, particu- 
larly on final approach. Admittedly, watch- 
ing the several attitude instruments, watch- 
ing the cross-pointer meter, and watching 
for the “break-through” to contact condi- 
tions places a well-nigh insurmountable bur- 
den upon the pilot. 

Suppose that we arrange to present all 
necessary attitude, position, and steering in- 
formation on two instruments. From the time 
of leaving the last range station until tran- 
sition to contact flight, the pilot need moni- 
tor only these two instruments, with an 
occasional glance at the altimeter and the 
airspeed indicator. En route navigation by 
means of onfniranges would be inherent. In 
a nutshell, this has been accomplished in 
the Collins Integrated Flight 
semi-automatic 


System—a 
type of approach coupler 
with many features contributing to operat- 
ing efficiency. 


Collins Integrated Flight System 

The Collins Integrated Flight System, 
manufactured by the Collins Radio Com- 
pany, Cedar Rapids, Iowa, consists of four 
new items of equipment and four auxiliary 
equipments. The necessary auxiliary equip- 
ments are standard on all planes equipped 


for instrument flight and, therefore, require 


only proper interconnection with the new 


equipment. These auxiliary equipments con- 
sist of: 


Power Supply—To provide 115-volt, sin- 


gle-phase, 400-cycle alternating current. 
Power consumption is 100 volt-amps. Also, 
to provide direct current, 28 volts, 0.7 amps. 

Glide Slope Receiver—Standard glide 
slope receiver, frequency range 329 mc to 
335 mc, with associated power unit, fre- 
quency selector and antenna. Collins Type 
51V1, or equivalent. 

LOC/VOR_ Receiver—Standard 
tion receiver, frequency range 108 mec to 
136 mc with associated power unit, fre- 


navige- 


quency selector and antenna. Collins Type 


51R-3, or equivalent. 

Remote Compass—Gyro-stabilized remote- 
indicating compass with provision for re- 
peater indication. Eclipse-Pioneer Flux- 
Gate Compass, Sperry Gyrosyn Compass, or 
equivalent. 

The four new items of equipment com- 
prising the Collins Integrated Flight Sys- 
tem proper are: the 331A-1 Course Indi- 
cator, the 329B-1 Approach Horizon, the 


So Da lant 
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332D-2 Vertical Gyro, and the 562A-1 Steer- $i 


ing Computer. Total weight of the system 
is 30.3 pounds. 

Approach Horizon—The Approach Hori- 
zon is mounted on the instrument panel and 
requires a standard 3-inch cutout. This in- 
strument is a roll-and-pitch reference, simi- 
lar in appearance and function to a stand- 
ard artificial horizon, on which is super- 
imposed position information for precise 
ILS approach flying. Referring to Figure 
1, the horizon bar is similar in appearance 
and action to a conventional horizon. Pitch 
information is displayed by vertical move- 
ment of the small airplane (in the center 
of the instrument) relative to the horizon 
bar. Bank information is displayed by move- 
ment in roll of the horizon bar relative to 


AERO COMMANDER, with Jack Ford (above) at controls, was flown to Japan for 
delivery to Asahi Newspaper Co., in Tokyo. Plane will be used as executive ship 
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the small airplane. 

The knob at the lower left-hand side of 
the instrument provides pitch indicator trim, 
on HDG position of the HDG-ILS switch. 
Adjustment of the knob applies a fixed dis- 
placement to the pitch indicator (small air- 
plane) from center in order to compensate 
for minor variations in airplane level-flight 
attitude and in pilot sighting angle. On 
ILS position of the HDG-ILS switch, the 
pitch trim is controlled by a preset adjust- 
ment within the computer. 

On this same instrument, displacement 
information with respect to the glide slope 
is displayed. The short pointer at the left- 
hand side of the instrument moves verti- 
cally, picturing the aircraft’s position with 
respect to the glide slope. if 

On ILS approach, the vertical pointer, 
called the steering needle, is used only 
between the outer marker and the runway. 
This member displays steering information 
received via the Steering Computer, from 
the aircraft’s localizer receiver, remote com- 
pass, and vertical gyro. Flight data from 
these three sources is fed into the Steering 
Computer which computes the required 
steering information instant hy instant. The 
resultant is presented to the pilot in the 
form of left or right deflection of the steer- 
ing pointer, telling him to execute simple 
turning maneuvers in order to get the air- 
craft on course and to keep it there. To 
make good the localizer course it is only 
necessary to maneuver the aircraft so as 
to keep the pointer centered. Between the 
outer marker and the runway, the Steering 
Computer automatically corrects for the 
affect of crosswind and eliminates this factor 
for the pilot to consider in making an ap- 
proach. 

While the steering computer feature of 
the system is not employed for flying a VOR 
course, it can be used to advantage in flying 
compass headings. With the right-hand knob 
on the Approach Horizon in the “HDG” 
position, steering information with respect 
to heading (as selected on the Course In- 
dicator) is presented on the steering needle 
of the Approach Horizon. To maintain a 
heading it is only necessary for the pilot 
to maneuver the aircraft so as to keep the 
pointer centered. 

Flag alarms from the glide slope receiver 
and the LOC/VOR receiver are provided 
in the Approach Horizon. The flag marked 
“G.S.” is operated by the glide slope re- 
ceiver while the one marked “LOC-VOR” 
receives signals from the localizer and omni- 
range receiver. Adequate radio signals for 
proper system operation are indicated when 
the flags are not in view. 

Course Indicator—The Course Indicator 
is also mounted on the instrument panel 
and requires a 44-inch cutout. This in- 
strument is a directional reference or com- 
pass card which has superimposed upon it 
a properly oriented pictorial presentation 
of the aircraft’s heading and displacement 
in respect to the ILS or VOR course. The 
heading reference (0°- 360° compass card), 
see Figure 2, is driven by the aircraft’s 
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remote-indicating compass and displays con- 
tinuously the aircraft heading as read 
against the lubber line at the top center 
of the instrument face. For ease in flying 
selected headings the card is provided with 
a marker which may be set by means of 
the Heading Selector Knob. In Figure 2 a 
heading of 70° has been selected. The 
marker riding with the card shows the 
amount and direction of deviation from the 
selected heading. An output voltage pro- 
portional io this deviation is utilized from 
this instrument for supplying steering in- 
formation, on the Approach Horizon. 
The inner portion of the Course Indicator 
provides a graphic picture of the aircraft’s 
heading and displacemert with respect to 
a selected localizer or VOR course. To se- 
lect a localizer or VOR course, the position 
indicator is rotated by means of the Course 
Selector knob to the desired course as in- 
dicated by the arrow pointer read against 
the inner circumference of the compass card. 
A course of 100° has been selected in Fig- 
ure 2. The position indicator then rotates 
with the card as the aircraft heading is 
changed. The long solid bar is known as 
the course bar and represents the ILS beam 
center or the selected omni radial. Left- 
right deflection voltages from the aircraft’s 
localizer or VOR receiver cause the course 
bar to move across the face of the instru- 
ment, thus showing the aircraft’s displace- 


ment from the selected course. Since the bar 
also rotates as the aircraft’s heading is 
changed, this bi-directional movement causes 
the bar to simulate exactly the selected 
course with respect to the aircraft. It shows 
both displacement of the aircraft from the 
selected course and direction of the course 
with respect to the aircraft heading. In Fig- 
ure 2, the pilot holding a heading of 50° 
(compass card against the lubber line) sees 
that he is taking a cut of 50° toward his 
selected omnirange course of 100°. Note 
that the small airplane symbol in the center 
of the instrument face shows actual air- 
plane position relative to the selected course. 
If he continues on this heading, the course 
bar will move downward to the right, pic- 
turing graphically his approach to the de- 
sired course. 

TO and FROM indication for flying VOR 
courses is provided by an indicator which 
appears on the appropriate side of the 
instrument’s center. If the VOR course 
chosen is “TO” an omnirange station, the 
indicator will appear on the broad arrow 
side of the center, as shown in Figure 2. 

The presentation of the course deviation 
information pictorially eliminates the sens- 
ing and ambiguity problems associated with 
the usual type of cross-pointer indicator. 
When the miniature airplane is pointed to- 
ward the course bar, the aircraft is ap- 

(Continued on page 42) 
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(Continued from page 41) 


proaching the selected course. This is true 
even in localized service, regardless of 
whether flight is inbound or outbound on 
either the front or back course of the local- 
izer. 

Vertical Gyro—The Vertical Gyro con- 
sists of an electrically driven gyroscope 
mounted in gimbals. The gyro is erected to 
a vertical position with the aircraf: in level 
flight, and maintains this position to provide 
an attitude reference. Gyro suspension per- 
mits motion of the airplane about the roll- 
and-pitch axes while the gyro rotor main- 
tains its vertical position. Signal pickoffs 
arranged on these axes provide voltages pro- 
portional to their respective movements. 
These signal voltages are routed to the 
Steering Computer and are utilized to oper- 
ate the horizon bar and the pitch bar of 
the Approach Horizon. Also, these voltages 
are fed into the Steering Computer along 
with signals from the localizer receiver and 
airplane compass. The resultant is applied 
to the vertical pointer of the Approach Ho- 
rizon to provide steering information. 

Tt is desirable to mount the Vertical Gyro 
at a location that is level laterally and 
‘longitudinally with the aircraft in level- 
flight position. Normally, this unit is 
mounted on a shelf in the radio compart- 
ment although it may be mounted else- 
where if necessary. 

Steering Computer—The Steering Com- 
puter is a collection of electronic circuits 
contained within a  sheet-metal housing. 
Electrical connections are brought out to 
a quick-disconnect connector plug in the 
wall of the unit. A standard % ATR shock- 
mounted mounting rack is secured to struc- 
ture at a convenient location and installation 
of the computer is effected by sliding the 
unit into the rack and tightening the ex- 
tractor mechanism and two thumb screws. 
Electrical circuits are completed automati- 
cally by this action. 

Computer adjustment controls are lo- 
cated in the front panel of the housing and 
are protected by a sheet-metal cover. These 
adjustments are factory preset and are used 
only for bench check during maintenance. 
Only one control, the pitch approach trim, 
is varied in the field. This control provides 
correct pitch-attitude presentation during 
ILS final approach. 

From information relative to the aircraft’s 
attitude, heading, and position (received 
from the Vertical Gyro, Course Indicator 
and ILS receivers respectively) the Steering 
Computer determines, instant by instant, 
steering directions for making good the 
selected heading or the ILS course. Signals 
to fly left or right are fed to the vertical! 
pointer of the Approach Horizon while the 
glide slope signal is fed to its Glide Slope 
indicator. Also, actuated by signals received 
from the vertical gyro via the Steering Com- 
puter, this instrument displays pitch and 
roll attitude of the aircraft. 
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SWEDEN’S SAAB-210 


weden’s unconventional single-seat delta-wing jet research aircraft, 
S the Saab-210, has made more than 100 successful flights since it first 
took to the air a year ago. Called the Draken, it features a wing con- 
siderably longer than the span, i.e. aspect ratio is extremely small. For 
design reasons, the wing also has a planform made up of two triangles, 
a “double” delta form. The Saab-210 lacks a conventional stabilizer. The 
wing control surfaces are combined into elevator and ailerons (elevons) 
which are operated by a hydraulic booster system. Other design features 
include a retractable tricycle landing gear. The center of gravity of 
the Saab-210 can be moved during flight by pumping liquid between the 
trim tanks in the nose and tail. A drag parachute reduces landing run, 
and the cockpit includes a pilot ejector seat. Tufts fastened to the 
Saab-210 are used to investigate the air flow over the aircraft’s surfaces. 


Interception of Localizer Course 

The map illustrated in Figure 3 shows 
the use of the Collins Integrated Flight 
System for interception of a localizer course. 
Our pilot has flown “TO” the omni station 
and, when directly over the station, he sets 
in a course of 330° to intersect the outer 
marker. This is done by rotating the Course 
Selector knob until the arrow pointer reads 
the desired course against the inner cir- 
cumference of the compass card. The radio 
receiver is already on the omni station fre- 
quency and so the pilot initiates a turn to 
bring the small airplane symbol to align 
with the course bar. 

With the system of HDG function, the 
Heading Selector and the Steering Needle 
may be used to provide steering informa- 
tion to assist in maintaining the VOR course 


to the outer marker. Just prior to passing 
over the outer marker, the Course Selector 
should be set up to the ILS course which 
is the bearing of the runway (220°). The 
Navigation and Glide Slope Receivers are 
now tuned to the ILS facility. If sufficient 
radio signals are present both flags will 
disappear, the course bar will deflect ahead 
of the airplane symbol on the Course Indi- 
cator showing that the ILS course is ahead 
of the aircraft. At the point where the outer 
marker is observed and the course bar leaves 
the peg, the heading selector is moved to 
the outbound course, which is the tail of 
the course bar arrow (040°) and the steer- 
ing needle is followed. The heading selec- 
tion is reset as necessary to provide mainte- 
nance of the aircraft on the outbound local- 
izer course. The sensing of the course in- 
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dicator is correct outbound or inbound. 

After flying the specified time on the out- 
bound leg, the heading selector is moved to 
the outbound leg of the procedure turn 
(354°). The steering needle is followed to 
the new heading. As the aircraft departs 
from the localizer beam, the course bar on 
the course indicator falls behind the airplane 
symbol. When ready to start the 180° turn 
back to the localizer course, the heading 
selector is advanced approximately 90° to 
an indication of 084°. Following the steering 
needle results in a constant rate turn since 
the bank limiter is controlling. This limiter 
prevents banks in excess of a preset value, 
nominally 25°. About half way through the 
turn the heading selector is moved to the 
inbound leg of the procedure turn (174°) to 
the localizer course. As the localizer is ap- 
proached, the course bar begins to move 
toward the aircraft symbol on the face of 
the Course Indicator. At this point, the head- 
ing selector is placed on the inbound heading 
(220°) at the arrow head of the course bar. 
Using the steering needle for heading guid- 
ance and correcting as necessary to maintain 
the inbound localizer course, the final ap- 
proach is begun. It should be noted that up 
to this point, the HDG position of the HDG- 
ILS switch has been used and that the 
localizer course has been maintained by 
reference to the course indicator. 

Just prior to passing over the outer marker, 
the wheels and flaps may be lowered, de- 
pendent upon current procedures. The HDG- 
ILS switch is now placed on ILS position 
and the steering needle closely followed and 
maintained at center. The pitch trim on the 
Approach Horizon is now inoperative and 
the preset trim in the Steering Computer 
controls the pitch bar zero. 

At the outer marker the glide slope needle 
on the Approach Horizon will leave the top 
peg and move toward center. The power is 
set up for proper rate of descent, dependent 
upon current procedure. The attitude of the 
aircraft in pitch is controlled so as to match 
the pitch bar with the glide slope needle. 
If this operation is maintained during the 
approach, the aircraft will approach and 
maintain the center of the glideslope beam. 
Power settings must be altered as necessary. 


Approach to the Runway 

In current systems using only displacement 
information from localizer and glide slope 
receivers, it is necessary for the pilot to 
execute a series of bracketing maneuvers to 
make good his final approach. The frequency 
of bracketing increases as the runway is 
approached and often results in over con- 
trolling to such a degree that violent ma- 
neuvers are required to reach the runway 
after breakout. The approach must often be 


abandoned when such instability is en- 
countered. 
Steering information provides damped 


movement of the pointer. Upon noting an 
off-course indication, the pilot moves the air- 
plane controls to center the pointer. If the 
correction initiated thereby is adequate, the 
pointer will remain centered during approach 


NOVEMBER 1952 


to beam center and will indicate opposite 
error as beam center is neared so that the 
pilot will back off his applied correction and 
will thereby center the pointer and align his 
plane with the beam center. Inadequate cor- 
rection will be indicated by off-course pointer 
movement, which will require additional cor- 
rection to center the pointer. Steering in- 
formation also dampens out roughness or 
short period disturbances in the ILS beam. 

Midway between the outer and the middle 
marker a glance at the Course Indicator 
shows the aircraft exactly on the localizer 
beam center. Crosswind is corrected auto- 
matically; the drift angle appears as the 
difference between the ILS course and the 
actual heading of the aircraft on the Course 
Indicator. It is not necessary to change the 
heading selector during final approach. The 
bank limiter is effective during final approach 
and its operation is identical to that obtained 
on HDG position of the HDG-ILS switch. 

By maneuvering the aircraft to keep the 
steering needle centered and by keeping the 
pitch bar matched to the glide slope needle, 
an accurate ILS approach will be effected. 

During final approach, then, the pilot has 
full control of airplane attitude and position 
by watching this one instrument, with an 
occasional glance at altimeter and airspeed. 
It is assumed that the copilot is attending to 
preparations for landing and is monitoring 
engine operation. 

Before or after passing the inner marker, 
depending upon ceiling and visibility condi- 
tions, the pilot glances ahead for first glimpse 
of the runway. Soon the runway end zone is 
sighted and the pilot makes the transition 
from instrument flight to visual flight and 
slips across the boundary to a straight-in 
approach right down the runway. With steer- 
ing information there is no need to rear up 
on the beam ends trying to reach the runway 
—you're on the nose! 

We 
utilizing a semi-automatic approach coupler 
with graphic presentation and it is certainly 
much simpler to watch two instruments than 
virtually a panel full. The Steering Com- 
puter automatically corrects for the effect of 
crosswind and eliminates this factor for the 
pilot to consider in making an approach. On 
cross-country the pilot can fly a VOR course 
by means of the Course Indicator, or he can 
fly a compass course for off-airway operation 
by means of the steering needle of the 
Approach Horizon. 

The reduction in number of instruments to 
watch and the graphic manner of information 
presentation coupled with smoothness of con- 
trol permitted by provision of steering in- 
formation all combine to point up the fact 
that the Collins Integrated Flight System is 
admittedly a very great improvement as 
regards airplane operation and pilot efficiency 
during approach, particularly under low 
weather conditions. As the operating features 
of this system become known, there is cer- 
tain to be a place for this equipment on the 
instrument panels of many executive planes, 
that often must be flown under adverse 
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(Continued from page 19) 


the turboprop’s appreciably higher idling 
rpm. 

Concerning engine development in the fu- 
ture, I think everybody will agree that we_ 
may still expect important improvements in 
performance. These improvements may result 
from the following developments: 

1) Increased compression ratio. 

Compression ratio may be increased by 
adding more stages or by increasing the 
rpm. The former solution increases com- 
pressor length and weight. Increase of rpm 
results in high blade loadings due to centrif- 
ugal forces. The ultimate solution will be the 
supersonic compressor which enables high 
compression ratios to be reached within a 
few compression stages and, thus, a very 
important reduction of compressor weight 
may be obtained. It should be borne in mind 
that higher compression ratios mean higher 
compressor-outlet temperatures, and more 
power required to drive the compressor. 
Thus, increased compressed ratio only pays 
off if turbine temperatures are increased or 
if internal engine cooling is improved. En- 
gines with higher compression ratios also 
will be more sensitive to ambient air tem- 
perature. 

2) Increased temperature ratio. 

An increase of temperature ratio between 
inlet air and gases at the turbine may be 
obtained by increasing the temperature lim- 
its of turbine blades (i.e. the use of better 
high-temperature alloys) or by cooling the 
turbine blades. Principal elements used in 
high-temperature alloys machining are nickel, 
chromemolybdenum and cobalt. The proper- 
ties of titanium are, as yet, not very attractive 
in high-temperature alloys, but we may ex- 
pect improvement in the near future. Of late, 
ceramic-coated parts have been introduced 


by Solar and Ryan, which are showing prom- 
ise in increasing allowable turbine tempera- 
tures. The ceramic is sprayed on the part, 
thus providing a glass-smooth heat- and cor- 
rosion-resistive layer. This new method may 
be a great step towards performance im- 
provement of gas turbines if the favorable 
experiments on test stands is proved in nor- 
mal practice. 

Turbine-blade cooling may be done by air 
tapped from the compressor or liquid fuel. 
Tapping the compressor may result in a loss 
of compressor performance (as much as 10% 
of the total amount of air delivered by the 
compressor may be needed). Cooling by 
liquid fuel seems more attractive; the total 
amount required is less due to better heat 
transfer and blade form is, consequently, 
less restricted by the internal cooling chan- 
nels. The vaporized fuel might be burned in 
a special combustion chamber or in the ex- 
haust pipe. Experience with either system is 
very limited and considerable experimental 
work will be needed to bring cooled turbine 
blades into production. 

3) Increased component efficiencies. 

Increasing efficiencies of compressors, com- 
bustion chambers and turbines is a certain 
way of increasing gas-turbine performance. A 
general review of the peak efficiencies of 
these components is given below: 


Present Future 
Component : ; 

engines engines 
axial compressor 83—85% 90% 
radial compressor 77—78% 80% 
combustion chamber 98% 99% 
turbine 87% 90% 


4) Low engine weight. 

Specific engine weight seems to be reach- 
ing a minimum value and the development 
of engine weights after 1952-1953 is an open 
issue. The trend towards axial compressors, 
higher compression ratios, variable-area noz- 


FIG. 5—Chart shows operating cost for jet airliner with various depreciation policies, 
as compared with the operating costs of a conventional reciprocating engine airliner 
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zles, etc., points towards an increase Ml the 
weights of components. Consequently, specific 
weight may remain at an approximately con- + 
stant value after 1953. 

For the turboprops it is less easy to draw ; 
a simple conclusion as regards the tendency 
of development. Only a few engines—all | 
of them British—have reached production | 
stage; others, having been in development : 
for years, are still experiencing teething ; 
troubles. Consequently the general impression | 
is that development times are still very long, i 
mainly due to engine-control difficulties and \ 
development of suitable reduction gears be- 
tween engines and props. Moreover, the first 
axial compressors were intended for use in 
turboprops and this, too, delayed develop- 
ment. Specific fuel consumption tends to de- 
crease from 0.7 lbs/hp/hr for present produc- 
tion engines to 0.6 lbs/hp/hr for engines un- 
der development. The trend for the turbine 
engine of the future is definitely towards the _ 
axial compressor because of its higher maxi- 
mum efficiencies, its small over-all diameter 
that is easy to scale up for very powerful 
engines, and because it is capable of attain- 
ing high compression ratios. 

However, it should be remembered that for 
civil operation, where operational simplicity — 
and reliability under all conditions is of at 
least equal importance to maximum fuel 
economy, the axial engine also possesses some 
definite disadvantages when compared with 
radials: the axial engine is more complex, | 
heavier, more expensive to construct and to 
maintain; it has a narrow range for top 
efficiency and thus is less flexible and more 
susceptible to surging; and more problems 
with anti-icing and dust are possible because 
it is less sturdy. 

If the present lead in top efficiency of the 
axial compressor could be slightly reduced in 
the future by more research in radial com- 
pressors (which, until recently, were con- 
structed largely by empirical methods) the 
radio compressor may still find application 
in many fields. 


Fuel 

Much has already been written about the 
various aspects of turbine fuel. The table 
below summarizes some of the advantages 
and disadvantages of gasoline and kerosene 
for use in gas-turbine engines: 


Gasoline Kerosene 
Safety ic.cies Not attractive Definitely 
better 
Combustion 
Neat Meanie 110,960 120,060/ 
BTU /gal. BTU /gal. 
Evaporation.. Serious prob- No 
lems at high problem 
altitudes 
Avail- 
ability: Svcces.: Very good Lower avail- 
ability, but 
sufficient for 
civil-airline 
operation. 
Fuel cost ...... Slightly Slightly 
higher lower 
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We are especially concerned about the per- 


formance dependability of the fuel. In this 
respect, the following factors are important: 
1) vapor lock formation; 2) water and ice 
separation; 3) fuel freezing; 4) gum con- 
tents and stability. 
1. Vapor lock formation 

Kerosene, due to its low vapor pressure, is 
much better than gasoline, especially at high 
altitudes. With kerosene, operation at alti- 
tudes up to 55,000 ft. should not present any 
serious vapor lock problems. 
2. Water and Ice Separation 

Gaoline dissolves slightly more water than 
kerosene, and the water solubility of both 
decreases with temperature. Consequently, 
during climb and cruise, when the fuel is 
cooling down, free water droplets will be 
formed which at sub-zero fuel temperatures 
will turn into ice crystals. These crystals may 


‘clog the fuel filters which, for gas turbines, 


must be designed to filter out particles as 
small as 10 or 15 microns. Anti-icing addi- 
tives might be used; however, normal size of 
the ice crystals is only from 1 to 5 microns, so 
clogging is not considered a very serious 
hazard in this case. De-icing of filters by 
alcohol should be considered in order to play 
safe. 

3. Fuel freezing : 

Kerosene has a freezing point of -40°C 
maximum. It might be possible to lower this 
maximum (JP-2), but this would seriously 
reduce fuel availability. It will last an ap- 
preciable time before the huge amounts of 
fuel in the aircraft’s tanks have cooled down 
to this temperature, even at high altitudes 
with ambient air temperatures as low as 
60°C. 

These high altitudes are definitely the 
realm of the very fast jet airplanes, and 
heating of the aircraft through ram and 
friction energy is appreciable. Consequently, 
fuel-freezing hazards exist only on very long- 
range flights. 

When the fuel starts to’ freeze, certain 
amounts of a wax-like substance drift around, 
which may seriously clog filters and pumps. 
It should not be very difficult to develop fuel 
heaters for these conditions which, as men- 
tioned above, will only be encountered after 
several hours of flight in the stratosphere. 
Bleeding part of the exhaust gases to the 
fuel tanks would certainly be a solution to 
this problem. 

4. Gum Contents and Stability 

Experience with the control of gasoline 
gum formation and fuel stability through the 
addition of suitable additives has shown that 
these problems can be readily solved. There- 
fore, we do not expect any serious difficulties 
to arise when using similar additives to kero- 
sene. 

From the above it is clear that a fuel such 
as kerosene has much to recommend it for 


- civil-airline operation. It is, of course, not 


necessary to use pure kerosene; other speci- 
fications (i.e. JP-4) might also be satisfac- 
tory. However, it should be emphasized that 
a new fuel specification for- civil airlines 
should be as close as possible to fuels al- 
ready being produced by the refiners in order 
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BRISTOL BRITANNIA is Great Britain’s newest propjet transport. It carries 104 passengers. 
Twenty-five Britannias have been ordered off the drawing board by British Overseas Airways 


to evade using another “gold-plated” special 
aviation fuel. 


Operations 

Having discussed the general aspects of 
powerplant and fuel, let us now go through 
the operational sequence of a flight with a 
turbine-engined airplane. 

Engine starts 

To start high-powered turbojets and turbo- 
props the power demand on the auxiliary 
starting unit is much higher than that re- 
quired for present piston engines. For the 
smaller engines (i.e. Rolls Royce Dart) bat- 
tery carts may still be used, but a battery 
cart capable of starting the high-powered 
turbine would be a very bulky and unat- 
tractive unit. The new starting units often 
consist of pneumatic starting motors, oper- 
ated by air from a ground source, by the 
gases from an explosive cartridge, or by air 
bled from an auxiliary gas turbine unit. 

For turboprops, the propeller, if left in 
normal fine pitch, contributes a severe drag 
during engine starting. Therefore, turboprop 
propellers should be provided with a “super- 
fine pitch;” average blade angle of attack is 
then practically zero and torque resistance is 
at a minimum. 

Taxiing 

Though fuel costs for jets during taxiing 
under the airplane’s own power are high, it 
will probably be a more efficient procedure 
than a tractor-system which might easily 
cause confusion and delays on the taxiways. 

Airplanes with turboprops will use appre- 
ciably less fuel when taxiing; a tractor sys- 
tem would not offer material advantages. 

Attention should be paid to the possibili- 
ties of fast taxiing, which are important both 
for fuel economy and high block speed. In 
this respect the use of high-speed turn-ofts 
from and into runways should be considered. 

If tank space permits, taxi fuel for take-off 
is usually loaded on top of the airplane gross 
weight. Especially with jets, the high con- 
sumption during taxiing will require more 
tank space and, consequently, will decrease 
payload if available tank space is small. 


Take-off : 
At the speeds and altitudes normal for 


~ present-day jet airlines, the take-off runway — 


length required is usually longer than that — 
of comparable piston-engined planes, due to — 
the inherently low propulsive efficiency ate 
low speeds of a small-diameter gas stream at 
high velocity. The turboprop has take-off — 


characteristics comparable to those of the 


piston engine. 


For future jet airplanes flying at even 
higher speeds and at higher altitudes, take-off _ 


characteristics may improve due to the lower — 
weight power ratio required to obtain the en — 
route performance. 

A civil jet airplane should have a take-off 
length which is not a critical operational fac- 
tor at a normal sea-level airport. Present jet 
bombers are far too critical in this respect. — 
We favor an airplane which has a reasonable 
take-off length without using any power- 


boosting system. As the turbine engine is very __ 


sensitive to ambient air temperature (and — 
this sensitivity increases with increasing — 


compression ratio), we want to reserve the — 


take-off aids for restoring power during 
take-off from high level and/or tropical air- 
fields. The aids should be considered: 
A. Internal aids 
This may be done by: ; 
1. Cooling hollow turbine blades by air 


from the compressor: up to 20% extra thrust. 


2. Cooling hollow turbine blades by water: 
20-35% extra thrust. 

3. Injecting water into compressor: 25-40% 
extra thrust. This is a very efficient and 
simple system for centrifugal compressors. 
For axial compressors the system offers some 
difficulties: axial compressors operate rather 
close to stalling point, so that the amount. 
of water to be injected is limited, unless the 
engine is especially designed to have suffi- 
cient range between design condition (dry) 
and stall. This, however, causes a slight loss 
in efficiency for dry running. And, owing to 
the very small clearance between blades and 
casing, the injected liquid must be perfectly 
atomized to prevent water collecting on the 

(Continued on page 46) 
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casing with subsequent damage to blades. 

4. Injecting water into combustion cham- 
bers: 25% extra thrust. This system evades 
the difficulties cited under 3, and will not 
interfere with the supply of air for cabin 
pressure, anti-icing, etc., from the engine 
compressor. 

5. Aferburning: extra fuel injection aft of 
the turbine, 30-60% extra thrust. This sys- 
tem is relatively simple and reliable but 
heavy in weight and it causes a very high 
fuel consumption. Apart from this, fuel con- 
sumption during cruising is also increased 
(up to 4%) due to the extra drag of fuel 
nozzles and diffusers in the tailpipe while 
the extremely high noise-level is a serious ob- 
jection on airfields situated near built-up 
areas. 

6. Variable nozzle area. Experiments with 
flaps used to obtain optimum tailpipe diam- 


eter are being conducted at present. Results_ 


are still unknown. 

7. Fuel injection in front of turbine, which 
ignites after passing the turbine. Tests show 
that this is more favorable than afterburning, 
as it gives less increase in cruise consump- 
tion and some cooling of turbine buckets. 

B. External aids 

Among these are rockets, which may be 
solid or liquid-fuel types. Their advantages 
are no complication of the engine, and a 
relatively high power/weiyht ratio: for 5,000 
Ibs. additional thrust the rocket weighs ap- 
proximately 900 lbs. loaded and 400 lbs. 
empty. 

Disadvantages are limited duration of ex- 
tra power, and the handling complications 
often imposed by the fuels used. 

Due to the limited duration of thrust, 
rockets are suitable mainly to overcome cer- 
tain critical periods during take-off. The re- 
duction of runway length required, which is 
made possible by a certain amount of in- 
stalled rocket thrust, is not yet clearly 
defined, so each case must be judged on its 
own merits (airplane type, airfield condi- 
tions, etc.). As the thrust of a rocket does 
not decrease with increasing altitude, this 
unit is especially suitable for high-altitude 
airports. 

Another type of external take-off aid is the 
auxiliary jet engine, for instance those made 
by the French Turbomeca company. We have 
studied this development rather closely and 
have reached the conclusion that a very eco- 
nomical take-off aid might be obtained by 
using on this unit both water-alcohol injec- 
tion and afterburner during take-off, while 
using the same unit (without injection and 
afterburning) during cruising as a com- 
pressed-air source (pressure cabin, de-icing 
system, etc.). The unit should be built into 
the plane (in the tail section, wing root, etc.) 
in order to reduce drag as much as possible. 

Climb and cruise 

Due to the higher climbing speed of jets 
and (to a lesser degree) turboprops, there is 
the danger of a turbine-engined plane over- 
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taking a piston-engined plane, especially in 
clouds or at night. We do not think, however, 
that this introduces a serious risk. Generally, 
it may be said that for short ranges a turbo- 
jet-powered plane should climb to the great- 
est possible altitude for the least fuel con- 
sumption, even if this results in the descent 
following immediately on the climb. Fig. 1 
(page 18) indicates the saving in fuel con- 
sumption and the gain in flying time of an 
aircraft climbing to 40,000 ft. and descending 
at once, over a similar aircraft climbing to 
20,000 ft. and continuing at that altitude to 
the common destination. For this, it is neces- 
sary to design jet planes which have small 
cabin incidences during climb and descent 
for passenger comfort and to construct the 
pressurization system in such a way that cab- 
in-pressure variation will be at a minimum 
during the optimum flights. For traffic con- 
trol authorities, this optimum flight proce- 
dure is very unattractive. 

Airplanes powered by turboprops, how- 
ever, will consume approximately equal 
amounts of fuel but will show higher block- 
speed when cruising at a moderate altitude 
instead of climbing and descending. This, 
consequently, is a major difference between 
turbojet and turboprop operation on short 
stages. 

For long ranges, optimum cruise procedure 
for turbine-engined aircraft is the constant 
true airspeed system. Consequently, the cruis- 
ing altitude will increase as fuel is consumed. 
When traffic is not dense, this procedure may 
not interfere with ATC requirements, as the 
cruising altitude (25,000-50,000 ft.) is in 
regions not normally used by piston-engined 
airplanes. When more turbine aircraft are 
operating in the vicinity, ATC may require 
a flight plan consisting of level cruising flight 
with occasional steep climbs to higher alti- 
tudes (Fig. 2). This procedure offers a more 
severe penalty for a jet aircraft than for a 
turboprop aircraft, but both planes may be 
operated under this procedure without ex- 
travagant increases in fuel consumption. , 

The high altitude and speed of the turbo- 
jet airplane, and the temperature sensitivity 
of the powerplant pose some difficult prob- 
lems for the meteorologist and, thus, for the 
operator’s flight planning. 

Accurate temperature forecasts at altitude 
are essential, as a 5°C temperature deviation 
has approximately the same effect as a 10- 
mph headwind. However, it seems that it will 
be easier to predict temperature within 5°C 
than it will be to forecast winds within 10 
mph, due to the relatively slow changes in 
temperature at high altitudes. 

Wind forecasts will not be very reliable in 
the first years to come, and a conservative 
fuel reserve policy is very advisable. Gener- 
ally, the wind speeds at northern latitudes 
reach a maximum at 30,000-35,000 ft. altitude. 

With jet planes it will usually be impos- 
sible to vary cruising altitude at will, due to 
the strong increase in fuel consumption when 
going lower. A headwind gradient of more 
than 2% mph per 1,000 ft. of altitude is re- 
quired to make a decrease in altitude result 
in a better fuel-per-mile figure. This means 


‘that, generally, a jet plane will have to take 


the high winds prevailing at its cruising alti- . 
tude which, in the case of headwinds, tend to 
decrease the advantage of high true speeds 
and which will make schedules more difficult ~ 
to meet. Airplanes with turboprops meet the — 
same difficulties to a lesser degree; the break- 
even wind gradient will be approximately 
1.8 mph per 1,000 ft. 

There are cases when higher wind gradi- 
ents than these will occur, viz. in the so- 
called jet streams. As, however, the jet 
stream usually is of limited width, it may 
be evaded laterally. We still know little about 
the cause and characteristics of jet streams, 
but already our present operating experience 
with’ piston-engined aircraft has indicated 
that, provided the jet stream itself is reason- 
ably free of turbulence, it often enables 
planes to make very fast trips in easterly di- 
rections. Due to the local nature of the 
stream, it is easy to avoid once its location 
is known. At present, they are still difficult 
to predict; consequently the navigator has 
to be alert to check ground speeds frequently 
when flying in jet-stream regions, in order 
to avoid the inadvertent entering of a wester- 
ly jet stream on a west-bound flight. 

Often, jet streams, especially at their 
boundaries, give rise to clear air turbulence. 
This turbulence seems to be of a more reg- 
ular nature than that in clouds. Consequently, 
the bumps may have a quite constant fre- 
quency, as high as three per second, which 
might coincide with the natural frequency of 
a large wing. In such circumstances, the use 
of the orthodox “flat-topped” gust conception 
for design purposes is clearly unrealistic. 

Present experience (BEA—British Euro- 
pean Airways) indicates the desirability to 
a) avoid flying in areas where high thermal 
gradients in the horizontal are known to 
exist; 6) avoid flying within 2,000 ft. of the 
tropopause [tropopause altitude may vary 
from 30,000-50,000 ft. normally; in very cold 
weather it may come down to 20,000 ft.]; 
c) climb or descend and/or fly at right angles 
to the local wind direction if meeting heavy 
turbulence; and d) alter speed as much as 
possible if it appears that wing oscillations 
are being excited by the turbulence. 

BEA recommends an increase in speed; 
this may often be impossible due to the risk 
of striking a heavy gust, even if Mach limi- 
tation would not prevent speed increase. 

The high cruising altitude requires pres- 
sure cabins with appreciably higher pressure 
differentials. There seems to be little doubt 
that pressure cabins will have to be con- 
structed with the same degree of reliability as 
a wing or a control system. At the cruising 
altitudes of future jet transports (40,000- 
60,000 ft.) a pressure-cabin failure would be 
fatal to the occupants, even when oxygen 
masks are available and, neglecting the blast 
effect of decompression, due to the very low 
ambient pressure. A favorable factor is that 
turbine-engine compressors deliver sufficient 
air to maintain a considerable cabin pres- 
sure-differential even with severe leakage of 
the cabin; however, this increases fuel con- 
sumption and decreases range. 
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Instrumentation 

Now let us take a quick look around in 
the cockpit of the jet transport. The instru- 
ment-panels of turbine-powered airplanes are 
usually simpler than those for piston-engined 
airplanes. ; 

Engine instruments include tailpipe ther- 
mometers, tachometers, fuel-flow indicators 
and fuel-pressure indicators. However, espe- 
cially during engine start and change of 
power setting, the pilot should devote a great 
proportion of his attention to the first two 
instruments to guard against overspeeding 
and overheating. Cockpit simplification will 
be emphasized in turbojet aircraft through 
the elimination of all propeller controls. 

An increase in engine instruments in the 
near future is inevitable, not only because of 
additional devices (W/A-injection, variable 
nozzles) but also because the present panel 
does not supply all the necessary informa- 
tion. As important improvements we could 
mention an instrument to indicate jet thrust 
output (turboprops may use a normal torque- 
meter), and an instrument or warning signal 
for engine malfunctioning other than. over- 
speeding or overheating. Practical experience 
indicates that failures of turbine buckets or 
combustion chambers and bearings are often 
unnoticed by the crew and have little influ- 
ence on engine performance during the flight, 
but may create severe fire hazards and wreck 
the engine if operation continues for some 
time after the failure. 

Flight instruments will essentially remain 
the same, with addition of a Machmeter for 
jet aircraft. An angle-of-attack indicator 
might also be useful for jet transports. 

As far as radio is concerned, difficulties are 
experienced with VHF reception. VHF has a 
much greater range due to the increased 
cruising altitude, especially with turbojet- 
powered airplanes (Fig..3, page 19). The 
present frequency allotment for VHF sta- 
tions is based on the present cruising alti- 
tudes, with the result that in high-flying 
aircraft two or three VHF stations are re- 
ceived on the same frequency. Consequently, 
re-allotment of frequencies is necessary, 
which may cause a widening of VHF bands. 

Airborne radar, which is highly desirable 
in order to avoid Cu-Nim formations at 
night, is still in early development stage. 

Due to the increase in turning radius and 
the decrease in reaction time after visual 
discovery (Fig. 4), collision-warning systems 
become increasingly important with increases 
in cruising speeds. Two airplane flying. at 
600 mph in opposite directions reduce their 
separation at a rate of 1 mile every 3 seconds. 

Descent 

For both turboprop and turbojet, fuel con- 
sumption increases with decreasing altitude, 
but this is far more severe for the turbojet. 
Consequently, present-day descent and hold- 
ing procedures are not serious obstacles for 
turboprop operations, but they make jet op- 
erations impracticable. 

For both types, fuel may be saved by shut- 
ting down a number of engines when holding 
or descending at low altitudes. The practical 
aspects of this operation depend mainly upon 
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the following characteristics of engines and 
aircraft: r 

1. Time to restart a stopped engine: air re- 
lighting requires no separate starting power 
supply, as the air flow through the engine 
usually keeps it windmilling at speeds well 
above the required minimum. At low alti- 
tude it will be necessary to slow down the 
airplane in order to get a safe relight. Due 
to the increase in idling-speed with altitude, 
relights at high altitude become increasingly 
dificult and, with present engines, it is not 
feasible in every-day operation to relight at 
altitudes over about 20,000 ft. However, ex- 
perimental relights at altitudes over 40,000 


ft. have been successful and, therefore, we 
may assume that this problem will be solved 
within the next few years. 

2. Influence of cold and/or icing on a 
stopped engine. 

3. Asymmetry of power if one of the oper- 
ating engines fails, or during the restarting 
of the stopped engines. 

4. Rate of climb on the operating engines, 
and rate of climb if one of these engines 
fails. 

When the descent is made fast, the exterior 
of airplane will still be cold when the first 
clouds are met. Consequently, icing may oc- 

(Continued on page 48) 
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CAPTAIN WEEMS DESCRIBES DIFFERENCE 
BETWEEN HIS NEW MARK II-N PLOTTER 


(for nautical mile navigation) 
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(for statute mile navigation) 
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ORDER DIRECT—OR SEE YOUR AVIATION SUPPLY DEALER 


NEW WEEMS MARK II-N PLOTTER: | 
Differs from Mark II Plotter in that | 
distance scale gives nautical miles on | 
Sectional and World Air Charts. To some 
extent may also be used for statute mile 


measurements as well. Price—$2.50. 


I 
WEEMS MARK Il PLOTTER: Standard for | 
years with Air Forces. Scale fits sectional 
and World Air Charts. Used for plotting 
bearing, courses, measuring distances, con- | 
structing wind diagrams { 
Statute miles. Only $2.00. | 
I 


and angles. 


DALTON E-6B COMPUTER: 
One for solving all vector problems—wind, 
true heading, ground speed. Other side | 
gtaduated for computing speed-time-dis- | 
tance, fuel consumption, air speed and 
altitude corrections, as well as statute- 
nautical mile conversions. Only $10.00. 


Two sides. 


DALTON MARK Vil COMPUTER: Solves 
"See your Aviation 
Supply Dealer” or 
send today for this 
26-page catolog. It’s 
FREE! Address Dept. 6 


Has 
additional features of air speed calibration 
chart and flight log. Only $5.00. 


same problems as E-6B Computer. 


MARK VIIl-A COMPUTER: Docs all dead 
reckoning computations except wind-drift. 
Only $1.50. 

LINK BUBBLE SEXTANT: Price, with spare 
cio byes 


NEW NAVIGATION BOOKS: Flying the 
Omnirange by Zweng. $4.00. Practical Air 
Navigation by Lyon. 


bubble, case and accessories . 


Basic for pilot and 
student alike. $2.75. Instrument Flying by 
Weems & Zweng. $4.50. Electronic Navi- 
gation by Orman. Covers Radar, Loran etc. 
$4.50. Government Charts and Publications: 
A complete line. 


WEEMS AIR NAVIGATION SCHOOL: 
Since 1927. Resident-Home Study Courses. 


Catalog free. Enrollment approved under 
G.I. Bill. 
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cur, especially on the underside of the wing 
at the location of the fuel tanks. If clouds are 
met around the freezing level, ice formation 
may result in the engine air intake and other 
parts in front of the compressor. Radial en- 
gines are not so much affected as axial en- 
gines, due to the higher compressor working 
temperature and much sturdier compressor 
construction of the former. Radial engines 
require some de-icing in the air intake, which 
may be solved by applying electrically heated 
rubber pads. 

Axial engines must have efficient anti-icing 
means on all parts in front of the engine 
compressor and, preferably, on the first few 
rows of compressor blades. Ice formation on 
the blades seriously decreases compressor 
efficiency, and chunks of ice from the inlet 
may strip off a compressor blade and wreck 
the engine. Anti-icing for axials is best done 
by bleeding compressor air through ducts 
around the air inlet and through the inlet 
struts and guide vanes. Bleeding the com- 
pressor inevitably lowers the fuel economy 
appreciably, but this has to be accepted. 
Also, with axial engines it is imperative to 
supply heat before entering icing regions; 
once the ice starts building up, it may choke 
the engine within a few minutes, with a re- 
sulting sharp increase in turbine tempera- 
ture (due to reduced amount of cooling 
air). 

Because of the lean normal mixture of 
turbine engines, water vapor pressure has 
a negligible influence on engine performance. 
Liquid water in the atmosphere (rain, fog) 
has a beneficial effect on engine output due to 
cooling of the compression-cycle. 

The ideal procedure for jet transports is 
to remain at cruising altitude until ATC gives 
landing clearance. Consequently, the decision 
to proceed to an alternate, as well as any 
amount of holding, should be done at cruis- 
ing altitude. Then, the descent should be 
made as quickly as possible in order to save 
fuel: the rate of descent is usually limited 
by the rate of change of cabin pressure (max- 
imum 300 ft/min for passenger comfort, 
which gives a descent time of 27 minutes 
from 8,000-ft. cabin altitude). 

At present ATC is usually unable to give 
a landing clearance half an hour before the 
actual landing. To prevent excessive fuel 
consumption by flying at low altitude for pro- 
longed periods, descent should be made from 
cruising level to the highest altitude where 
the cabin pressure may be made equal to or 
slightly lower than the pressure prevailing at 
the destination. At this altitude (usually 
about 20,000 ft.) the decision to land or to 
proceed to an alternate is made and holding 
should be done with a number of engines 
shut down and the remaining engines at max- 
imum continuous power. When landing clear- 
ance is obtained, the rate of descent should 
be limited only by the airplane’s aerodynamic 
characteristics (rate of descent up to 10,000 
ft/min) so that the descent takes only about 
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two minutes. 
For future improvements in ATC there 


should be flow control in a 200-mile radius 
from the airfield, radar monitoring over the 
same area, and use of a precision navigation 
system to form narrow airlanes for each ap- 
proaching plane. 
Landing 

The landing of airplanes with turboprops is 
not very different from that of piston-engined 
airplanes. Some caution should be exercised 
in the matter of overshoot as the turbine en- 
gine takes slightly longer time to accelerate 
to maximum power. Propellers may be made 
reversible but experience with the Vickers 
Viscount indicates that a strong deceleration 
effect may be obtained using windmilling 


porated in the airplane) during the last stage 
of the landing roll, and only the little guide- 


p thinset 


parachute would have to be repacked on the : 


apron. Still, the extra-weight, extra work and 
complication are not attractive for airline use. 
~2. Landing flaps producing a high maxi- 


Ling 


mum lift coefficient in order to decrease — 


touchdown speeds. 


3. Very reliable wheel brakes incorporating ~ 


non-slip devices (e.g. Decelostat) . 

4, Jet engines for use in civil transports 
should be capable of accelerating to maxi- 
mum thrust in a short time (i.e. 5 seconds) in 
order to enable overshoots to be made safely. 

5. In France experiments are being con- 
ducted on a new air brake: injecting a high- 
velocity airstream into the center of the ex- 


JET QUALIFICATION exercises aboard the aircraft carrier U.S.S. Kearsarge, off 
the coast of California, were witnessed recently by a group of members of the 
Institute of Aeronautical Sciences. The men are (left to right) Lt. Gen. Earle E. 
Partridge, USAF; Grover Loening, Consultant, NACA; Rear Adm. D. S. Cornwall, 
USN; Wellwood Beal, Boeing Airplane Co.; Lt. Gen. James Doolittle, USAFR; Dr. 
Hugh Dryden, Director, NACA; and Bennett H. Horchler, assist. pub. of Skyways 


propellers with a very fine pitch setting after 
touchdown. 

For jet aircraft, the landing is far more 
critical because there are no windmilling pro- 
pellers and the jet plane’s very smooth aero- 
dynamic finish produces little drag; and be- 
cause of the idling thrust of jet engines (120 
Ibs. per 5,000 Ibs. take-off thrust). Conse- 
quently, the following landing aids should be 
incorporated: 

1, Aerodynamic brakes, which may be drag 
flaps (also used for the control of rate of 
descent and speeds when in flight) or special 
accessories. A parachute, to be released on 
landing, would fit this “special accessories” 
category. Packing of ribbon-type parachutes 
is not critical, consequently the parachute 
could be wound back in (by a winch incor- 


haust jet in opposite directions, in order to 
spread the jet into an “invisible parachute”. 
So far we have not received data on the prac- 
tical results of these tests. 

Even with these aids, however, landing on 
slippery runways is not without hazards. 
Tests have been made with jet nozzle flaps 
reversing the direction of flow of the gases, 
but so far with little success. Another possi- 
bility is the use of reverse JATO, but this 
could easily cause grit and dust to enter the 
engine, and it would probably seriously limit 
the pilot’s visibility. The ultimate solution 
will involve reverse thrust from the jet en- 
gine and effective easy-to-handle air brakes. 


Maintenance and Testing 
Much has been said about the “lack of vi- 
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bration” in turbine-powered aircraft. This is 
true, as far as passenger comfort is con- 


cerned, because the high-frequency buzz of - 


turbine engines is probably less uncomfort- 
able to the human body than the low-fre- 
quency vibration of piston engines. Whether 


it has any beneficial effect on maintenance 


cost remains to be seen. I can imagine that 
a radio tube will show failures on a piston- 
engined aircraft through fatigue of the fila- 


~ ment, while the same tube may fail on a tur- 


bine-powered plane because of fatigue on the 
less flexible anode. Consequently, I don’t ex- 
pect too much improvement in failures caused 
by vibration fatigue, but I hope practice will 
prove me to be wrong. 

These are three main components of over- 


haul: 


1. Airframe 

Construction of the airframe will probably 
be only slightly different from present-day 
construction: new materials, like titanium, 
may be used and the skin gauges will be 
heavier in order to withstand higher pressur- 
ization and aerodynamic loads and to pre- 
serve smooth wing surfaces under all flight 
conditions. The thicker skins will not easily 
be damaged, but repair of damaged sections 
will be costly, both in material and manhours, 
and will call for higher accuracy. With jets 
the lower landing gear will facilitate main- 
tenance appreciably. 

_ Generally we expect that aircraft with tur- 
boprops will have approximately equal struc- 
tural maintenance cost as piston-engined air- 
craft, while these costs will be slightly lower 
for jet aircraft. 

2. Engines and Propellers 

Civil operation will require at least 500 
hours between overhaul, and even on this 
basis turbine-engine maintenance cost per 
flying hour is about 50% more than the cost 
of comparable piston engines. Generally, 
overhaul cost of axial engines will be higher 
than those for centrifugal engines. This is 
because a) slight damage (pitching, scratch- 
ing) of axial compressor blades cannot be 
repaired easily; damaged blades must be 
replaced. Comparable damage on radials may 
be repaired by filing with negligible effect on 
efficiency; h) balancing equipment and meas- 
uring equipment to check blade settings is 
more expensive for axials; and c) replacing 
a damaged axial compressor costs about three 
times as much as replacing a centrifugal one. 

However, it should be borne in mind that 
the turbine engine is still very much in its de- 
velopment stage, and since the first turbines 
became operational, about seven years ago, an 
enormous decrease in overhaul cost has been 
attained. It is reasonable to suppose that this 
trend to decrease will continue for the first 
years to come. Thus, the general opinion is 
that with increasing overhaul periods and 
increasing experience, the overhaul costs of 
turbine engines will u!timately be equal to 
or even lower than those of comparable pis- 
ton engines. Even with equal maintenance 
cost per hour the cost per ton mile should be 
lower, due to the increased ton-mile pro- 
duction. 
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There is a marked difference in the struc- 
ture of the overhaul cost of turbine and pis- 
ton engines. Material cost for turbines is 
relatively great (due to many parts which 
must be replaced) and labor cost is relative- 
ly low (due to simplicity of installation and 
few moving parts with their associated accu- 
rate fitting tolerances). 

When testing turbine engines, and espe- 
cially turbojets, the noise level is extremely 
high (150 db). Consequently, noise mufflers 
(both for intake and exhaust) are mandatory 
not only to keep the airport quiet but also to 
protect people living in the vicinity. 

Propeller maintenance cost for the turbo- 
prop will be higher than for piston engines 
due to the more complicated propeller. The 
thin-section propeller blades will not stand 
much repair (scratching due to stones, etc.) 
and consequently a higher proportion of 
damage blades will have to be scrapped. This 
effect may be partly mitigated by the favor- 
able influence of reduced vibration. 

3. Instruments, Radio and Systems 

Overhaul cost of these items will be re- 
duced appreciably due to the simplification 
of pressurization and de-icing systems, and 
the reduction in the number of instruments. 

Boost control systems and flush antenna 
may cause a slight increase in maintenance 
cost, but the balance will certainly be in 
favor of turbine aircraft. 


Safety 

For the safety of passangers and crew, the 
use of kerosene in gas-turbine aircraft is a 
valuable asset. There are, however, some new 
aspects in turbine-powered aircraft construc- 
tion and operation which should not be 
overlooked. 

The pressure cabin should be constructed 
with the same safety and reliability as a 
major structural component (e.g. wing). The 
main cabin structure (chairs, belts, floor) 
should be able to resist higher deceleration 
loads in forward direction than the 6 G re- 
quired for present-day airplanes. For safety, 
load factors of 15 to 20 G’s might be de- 
sirable, if they can be incorporated without 
excessive weight penalty; 9 G’s is a mini- 
mum for future transports. Backward-facing 
seat might increase passenger survival in 
high-deceleration crashes. Attention should 
be paid to emergency exit installations. 

The engine nacelles should incorporate suf- 
ficient isolation from the wing structure to 
prevent serious wing damage if combustion 
chamber or tailpipe failure occurs. It may be 
necessary to take special measures to pre- 
vent serious airframe damage through failure 
of a turbine wheel, though the kinetic en- 
ergy of turbine discs is so great that it is dif- 
ficult to visualize a solution. Faiiure of tur- 
bine buckets is, as has been shown in prac- 
tice, not a serious problem as they will usu- 
ally be carried away by the exhaust gases. 

Air traffic control precedures should be re- 
vised in order to accommodate high-speed 
high-altitude planes. This point may be sum- 
marized as: 

1. High-altitude (20,000 ft.) holding stacks. 

2. Radar monitoring by airport control. 


3. The time for recognizing obstacles or 
other airplanes decreases rapidly and high 
accelerations in turns occur with increasing 
cruising speeds. This is an argument in fa 
vor of using time as the basis for VFR and 
IFR, as under the present limits a 500-mph 
airplane has only about 21 seconds visibility ' 
for VFR on-airway (3 miles), and only 7 
seconds for non-airway VFR limit (1 mile). 

With higher speeds navigation has to be 


. accelerated; the use of radio systems with 


an uninterrupted constant and clear presen- 
tation of the airplane’s actual position is nec- 
essary in order to avoid big navigation er- 
rors by crossing an unforecast jet stream, for 
instance. 


Operating Economy 

For airline operation the operating econ- 
omy is, of course, one of the most important 
factors. And it is here that the turbojet-pow- 
ered aircraft ‘offers some special aspects, 
which, I feel, will be of general interest. 

In the past, aircraft became obsolete within 
a relatively short time, t.e. as soon as new 
transport designs offered the possibility of a 
marked reduction of block time. Generally, 
this has been after about five years. Tech- 
nically, the obsolete planes (DC-3, DC-4) 
were still in perfect condition and many 
have been used as corporate aircraft for many 
years after their replacement by faster planes 
on the passenger-carrying trunk lines. 

The faster the airplane, the longer will be 
its operational life. At higher speeds, incre- 
ment in block speeds becomes progressively 
smaller for equal increments in cruising 
speed. Achievement of an increase in cruising 
speeds becomes more difficult when cruising 
speeds are higher due to the drag increasing 
with the square of the velocity, and due to 
compressibility effects. 

The introduction of the powerful turbojet 
not only enabled the aircraft designers to 
increase the cruising speed to almost twice 
its present value, i.e. 500-600 mph, but also 
required this increase in order to achieve rea- 
sonable fuel economy with jet aircraft. Low- 
er cruising speeds inevitably cause lower 
fuel economy. Higher cruising speeds are 
unlikely with the present aircraft because 
the fuel consumption per mile cannot be 
lowered due to the increasing drag at higher 
speeds; and the disturbing effects of com- 
pressibility make operations over critical 
Mach numbers improbable. 

The only possibility to increase cruising 
speeds appreciably is to start operating in 
supersonic realms; this, however, will def- 
initely require revolutionary changes in air- 
plane configuration, structure, and power- 
plants. A speed of 900 mph may be con- 
sidered a minimum for undisturbed super- 
sonic operation; the problems associated with 
passenger-traffic at these speeds are so enor- 
mous that this may be considered impossible 
for the next 10 or 15 years. 

Consequently, the economic obsolescence 
of a 550- to 600-mph transport aircraft may 
last as long as 10 or 15 years, or about twice 
the present depreciation period. Technically, 

(Continued on page 50) 
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an airframe of good design will be able to 
stay in perfect operational condition for this 
same period, provided the maintenance is up 
to modern standards. 

At the present rate of gas-turbine devel- 
opment, however, it may be expected that 
engine characteristics (specific consumption, 
overhaul periods) will improve materially 
within five years. As fuel costs form an im- 
portant part of total operating costs for gas- 
turbine aircraft, it will probably be worth- 
while to replace the engines of existing tur- 
bine aircraft with new engines of about the 
same output after five years. This will re- 
duce maintenance and fuel costs appreciably. 
The design of turbine aircraft should be 
such as to enable the operator to replace the 
engines with a minimum of changes to the 
airplane; this is an important argument in 
favor of good installations. 

The operating costs of comparable turbo- 

jet and piston-engined passenger aircraft 
under the following conditions for the turbo- 
jet-plane are shown in Fig. 5. 

A. Present jet engines, depreciation of air- 
craft and engines over 5 years. 

B. Present jet engines, 5 years engine de- 
preciation, 10 years aircraft deprecia- 
tion. 

C. Future jet engines with 10% less fuel 
consumption and hours between over- 
haul increased from 500 to 700; 5 years 
engine depreciation, 10 years aircraft 
depreciation. 

The piston-engined plane is depreciated 

(aircraft -+ engines)- over 5 years. 


Capital Investment 


Due to the increased block speeds, the 
number of turbine airplanes needed to fly a 
certain route pattern will be less than the 
number of piston-engined planes flying the 
same routes. Thus, less capital investment 
would be required for equal ton-mile pro- 
duction, if purchasing prices of comparable 
jet and piston-engined aircraft are assumed 
equal. This would be an important advantage 
of fast aircraft. To my surprise, I found that 
the tentative purchasing prices for at least 
_ two recent designs for jet transports are so 
high that it would, in effect, be more expen- 
sive to buy 10 jet transports than 20 piston- 
engined aircraft. The reason for this excessive 
price has not come to my knowledge. How- 
ever, I want to point out that, if these prices 
stay at that level mentioned the economy of 
a jet transport will be severely curtailed. 

It is my opinion that the price difference 
between jet and piston-engined transport air- 
craft of equal payload capacities should be 
approximately equal, the higher finish and 
structural requirements being balanced by 
the simplifications resulting from the power- 
plants. Ultimately, the jet transport would 
still be slightly more expensive because the 
number of spare parts needed for a fleet of 
turbine-powered aircraft will be a larger pro- 
portion of the:total capital investment, mainly 
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because of increased number of spare engines 
and—for turboprops—more reserve propellers, 
which will be needed in order to have the 
plane leave the shop as soon as possible. 


Personnel 

As I mentioned earlier, we will have to 
adopt our way of thinking to the new power- 
plant, “we” meaning everybody throughout 
the airline organization, from the director 
down to the office-boy. Sometimes, this may 
be difficult, as we are so accustomed to our 
old habits, and certainly all our present ideas 
cannot be changed in just one day. Here is 
just a rough outline of those changes. 


1. Aircrews and Operation Ground Staff 
Aicraft with high cruising speeds will ap- 
preciably reduce block times and thus crew 
costs per mile, even if the number of crew 
members is kept at present levels. Due to 
the simpler engine handling systems and the 
flight duration, flight-engineers will be less 
valuable after the airplane has passed its 


_breaking-in period. This, of course, applies 


The Aircraft Industries Association has 
come up with an interesting comparison: 
The landing gear alone on a modern 


Navy carrier plane weights more 
than an entire Navy fighter plane 
of the 1930°s! 


more to the jet aircraft than to turboprop 
planes. The reduction of flight time and the 
development of position-indicating navigation 
systems will also tend to eliminate the radio- 
operator on short and medium-range flights, 
so that, ultimately, we foresee a crew of two 
pilots, with exclusively R/T communication 
for trafic. For long-range flights (trans- 
oceanic) both flight-engineer and radio-oper- 
ator may be retained. However, with jets the 
time for crossing the ocean may be reduced 
to about six hours, so that no reserve crew 
members need to be carried. 

Turbine-powered aircraft operation, espe- 
cially with turbojets, calls for quick decisions 
on the part of the crew. For instance, the 
decision to land or to proceed to alternate 
should preferably be made at cruising alti- 
tude or, in any case, before descending below 
20,000 ft. In order to enable the crew: to 
make this decision, the operations ground 
staff has to furnish the crew with all per- 
tinent data on weather, visibility, alternates 
available, etc. Consequently, the ground staff 
must have a very thorough knowledge of pi- 
loting and, preferably, should partly consist 
of active or retired pilots. We may, there- 
fore, conclude that turbine-powered aircraft 
will cause an appreciable reduction in crew 
costs, but more and better qualified men 
should be used to monitor the flight from 
the ground. 

The training of pilots on the new aircraft 
will have to be cut down to a minimum of 
special training flights, as turbine-powered 


aircraft will generally be more expensive to 
operate per hour and it will be extremely 
expensive at low level (landings and over- 
shoots) due to the high fuel consumption, 
especially with turbojets. Consequently, train- 
ing of pilots should be done mainly on nor- 
mal operating flights, when they are aboard 
in their function of 2nd (or 3rd) pilot, pre- 
ceded and supplemented by a_ thorough 
eround course in flight-simulating electronic 
trainers. 


2. Ground personnel 

The introduction of turbine-powered air- 
craft will, of course, have a direct effect on all 
branches of the technical department, as, 
for example, the engine department, test 
benches, overhaul shop, line maintenance, 
instrument shop, etc. These effects have al- 
ready been mentioned. However, the indirect 
effect will perhaps be just as important. In 
order to obtain the highest utilization of fast 
airplanes the stop-over and turn-around times 
must be’cut down. If, on a certain route, the 
block speed is doubled by the introduction of 
turbojets, the stop-over times should be 
halved in order to obtain the same aircraft 
utilization. In this respect attention should 
be paid to simplifying load sheets, using an 
average empty weight for all planes of one 
type, and efficient loading and unloading. 
Fueling should be done at one point, prefer- 
ably under the wing, at the highest possible 
rate of transfer. : 

Our studies have shown us the importance 
of effectively scheduling jet transport opera- 
tions on routes through tropical areas. On 
the critical stages take-off should be sched- 
uled early in the morning or late in the after- 
noon in order to minimize payload restric- 
tions caused by the increased temperature 
accountability of the jet-airliner. Attention 
should be paid to the speed of ground com- 
munication along the routes. The present 
telex, telegraph or telephone often leave 
much to be desired in the way of speed and 
introduces risks of reproducing-errors. Ulti- 
mately, we would like to see a combination 
of television and telex: any documents (pas- 
senger lists, load-sheets, weather maps, posi- 
tion reports, etc.) placed in the transmitter 
should be automatically reproduced in full 
at the receiver within seconds. 

Generally, we may conclude that turbine- 
operation requires an effective streamlining 
of all ground operations and a training of 
personnel to make them “time conscious” in 
order to reduce ground time to the minimum. 

As stated at the beginning of this paper, 
the turbine-engine is the next step forward 
in the development of civil air transporta- 
tion. Much will take place in the next few 
years, and our thinking must be ready. +h 


This paper by Edw. A. Driessen was 
presented at the SAE National Aero- 
nautic Meeting, Hotel Statler, New 
York. It is printed here through cour- 
tesy of Mr. Driessen and The Society 
o} Automotive Engineers, Inc—KEd. 
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©. R. Davenport (EAL Engr. Rep., Lock- 


_ heed): 


“Without a doubt, first cost does have 


a definite bearing on the desirability of a jet 


transport. As Mr. Froesch pointed out, if the 
airplane is going to cost 24% million dollars, 
wed have to be certain we were getting a 
revenue-producing airplane. Operating costs 
also are a definite factor.” 

Leslie Neville: “J would think that the oper- 


_ ating cost would be the more important over 


the long pull. But there still is a question in 
my mind as to whether we are really ready 
for jet transport in this country. What do 
you say, Mr. Hage? 


Bob Hage (Project Engr., Boeing) : “As far 


‘as costs of jet transportation are concerned, 


it seems to me we should consider them from 
the standpoint of the airline operator. For 
an airline, as in any business, the percentage 
return on investment is the main financial 
criterion. The percentage return on invest- 
ment is really a ratio of the profit divided 
by the investment, and the profit can be 
further divided into income minus _ total 
operating cost. On the basis of theoretical 
calculations from the standpoint of direct 
‘operating cost, the turbojet is more costly 
than the turboprop, and the turboprop is 
somewhat more costly than the turbo-com- 
pound or the compound-engine transport, 
each selected at optimum range. However, I 
think we should keep in mind the other eco- 
nomic factors. The indirect operating cost 
may be much the same on all three, and that 
tends to level out the differences on direct 
operating cost. Since the jet operates faster 
than the turbo-prop and the compound type, 
assuming a given utilization per day, a fewer 
number of pure jet airplanes can accomplish 
the same amount of business in a given time 
period. It would, therefore, seem to me that 
the investment in the faster flying fleet is 
less than that of the slower flying fleet. When 
these factors are considered, the percentage 
return on investment appears to come out 
about the same for all the types discussed 
here today. That being the case, the issue 
perhaps should be decided upon factors 
other than what it costs the passengers to 
ride. If it costs the passenger the’. same 
amount to ride, then the case for the pure 
jet should be decided on relative reliability 
features of the operation. I think a discus- 
sion of these factors may be important. 
Leslie Neville: “You're quite right, Bob. 
And there is still another factor due con- 
sideration, namely, the changes in the air- 
way pattern. There were profound affects 
on the pattern throughout the country when 
we went up to today’s 300-mph operating 
speeds. Problems in meteorology developed 
and there will be more as we get into even 
higher speed brackets, higher altitudes and 
the jet regime. Mr. Aldrich, what are your 
thoughts on the meteorological aspects of 
turboprop and turbojet operations? 

J. H. Aldrich (Chief Aviation Forecaster, 
USWB): 
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“The Weather Bureau is investigat-. 


ing the problems that we can anticipate in 
jet operations. Mr. A. C. Campbell Orde of 
BOAC talked to a number of our Weather 
Bureau men on that very thing a few months 
ago. We’re gaining actual experience today 
in studying the jet stream, the high-level 
winds, etc. The Weather Bureau-Air Force- 
Navy Combined Analysis Center in Washing- 
ton is forecasting high-level winds twice 
daily as a regular thing. This information is 
beng distributed by facsimile to the forecast 
centers and also to the airlines. At present 
this is only being done for the continental 
U.S., because there is a problem of getting 
adequate observations over the oceans. Ade- 
quate reports over the ocean would, of course, 
involve a great deal of expense. 

“T would like to suggest that we not over- 
look, both in current and prospective jet 
operations, the need for direct pilot-to-mete- 
orologist contact rather than accepting a writ- 
ten forecast on a form. Today, for example 
(July 16, 1952), a man could fly the jet 
stream from here (Los Angeles) to Chicago, 
if he went via Amarillo, and have an average 
tailwind component of 60 to 70 knots at 
40,000 feet. But if he went via Las Vegas and 
Denver, he’d have a headwind half the way. 
If a man were flying from San Diego to Great 
Falls at jet aircraft altitudes, he’d have to 
cross two jet streams and he would experi- 
ence four of five different changes in wind. 
That would involve a considerable problem. 
There will be other problems, too: turbu- 
lence, lightning, icing, etc. 

“T think the big problem, however, will be 
to get increased reports over the ocean so 
that we can make accurate forecasts. There 
is a decided advantage in flying the jet 
stream and there is also a turbulence factor 
to be considered in getting into and out of 
the jet stream 
We need to know more about that turbu- 
lence factor.” 

Leslie Neville: “Do you mean that we might 
have to change the airline map in order to 
fly more efficiently with jet transports? Will 
we have to fly different routes than we fly 
now?” 

John Aldrich: “As I understand it, the oper- 
ation of turbojets will be for long-range 
flights and there should be quite a bit of 
flexibility as to course. If riding a jet stream 
takes you too far off course, it’s of no value. 
And there is still that problem of turbulence 
in getting in and out of the jet stream. The 
evasive action presently used for the turbu- 
lence that exists alongside the jet stream is 
to change altitude instead of changing 
course. 

“One point | want to make is the necessity 
of a pilot actually seeing the charts. If a 
pilot can see the charts and talk them over 
with a meteorologist, he can be helped. The 
pilot will then understand his problem and 
know what to do about it when he is in the 
air. But if he has to rely solely on a proto- 
type forecast stated in words on a form, he 
won't get the entire picture. We cannot pre- 
sent the complete picture to him that way.” 
Leslie Neville: “Jn other words, it will re- 
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quire a change in operating procedures?” 
John Aldrich: “In some respects, yes. This 
might be contrary to conceptions in some 
circles but I believe it is a case for airlines 
having their own meteorologists as consult- 
ants working with the dispatcher and the 
pilot. Obviously, every airline pilot can’t 
walk to a Weather Bureau forecast office on 
a large terminal field.” 

Leslie Neville: “What about some of the 
other operating problems? For example, 
stacking over Washington or over New York? 
Isn’t that a limiting factor as far as conti- 
nental jet operations are concerned?” 

C. R. Davenport: “Until such a time as the 
fuel consumption problem is licked, I think 
air traffic control will have to be adjusted 
so that holding won’t be necessary.” 

Leslie Neville: “You mean that jet planes 
would have to have priority over others?” 
C. R. Davenport: “Yes.” 

Frank Fink (Chief Engr., Convair): “I think 
those are points that come into the economic 
picture of jet transport operations. For ex- 
ample, the effect varying weather has on the 
fuel consumption of a jet transport. If you 
take fuel consumption at the different alti- 
tudes and relate that consumption to head- 
winds, you'll find that it would take the same 
amount of fuel as a 6-mph headwind for 
about 1,000 feet altitude. If, because of 
weather conditions, you flew at 10,000 feet 
instead of 40,000 feet, from the fuel consump- 
tion angle you’d be flying fuel-wise the same 
as you'd be with a 175-mph headwind. The 
same thing holds true for temperature. The 
fuel consumption per 5° Centigrade tempera- 
ture rise is equivalent to about a 10-mph 
headwind. 

“As far as stacking is concerned, if you come 
over your destination at 30,000 feet, it would 
take 20 to 30 minutes to get the airplane 
down on the ground, even if you have dive 
brakes and other aids, without ever exceed- 
ing the design speed of your airplane. This 
let-down time might use as much as 600 
gallons of gas. Economically speaking, those 
factors are serious ones.” 

Leslie Neville: “Charlie Froesch mentions 
the design problem of taxiing a jet trans- 
port. He talks about having an auxiliary 
powerplant for jet transport taxi purposes.” 
~ Frank Fink: “That’s another thing. You’d 
use a lot of gas taxiing out to the end of 
the runway and then waiting there your 
normal holding time for a release from 
the tower and your check out. I don’t know 
what the fuel consumption would amount 
to, but I think there is going to have to 
be a method devised for towing a jet trans- 
port out to the runway and waiting for a 
clearance before any engines are started, 
I’m talking here about turbojet not turbo- 
prop. Turboprop is much more efficient than 
that.” 

Leslie Neville: “Mr. McBrien, what does 
United Air Lines think about the economics 
of operating jets?” 
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R. L. McBrien: “In addition to the problem 
of stacking, we feel that the time when the 
decision to divert to an alternate is made 
is very critical. The difference in fuel re- 
quired, depending on the policy adopted in 
regard to an alternate, can be very sizeable. 
If the decision is made to divert to an alter- 
nate when you still are at cruising or a rea- 
sonably high altitude, the fuel required 
would be quite a bit less than if you were 
to descend to the destination and then have 
to climb out to 20,000 feet again and divert 
to the alternate. That descent and climb-out 
requirement, we feel, must be included in 
determining the amount of fuel reserve to 
be carried. It does add greatly to the fuel 
that must be put into the tanks at the time 
of dispatch. The policy that is adopted on 
diverting to an alternate airport will greatly 
affect the economics of any given flight.” 

Leslie Neville: “Could you very roughly esti- 


‘mate the additional reserve required as com- 


pared with that required when diversion is 
made from cruising altitude without de- 
scending to and climbing out from the des- 
tination airport?” 

R. L. McBrien: “Well, I’ll have to give you 
just a very rough estimate on that. We have 
made some approximations in considering 
that problem, and the figures go something 
like this: if a trip were planned to terminate 
at San Francisco with an alternate at Bakers- 
field, which is about 260 miles from San 
Francisco, the added fuel required to de- 
scend to San Francisco, refuse landing, 
climb back up to altitude and divert to 
Bakersfield as compared to making the de- 
cision to divert while at cruising altitude 
and then just going directly to Bakersfield, 
would weigh approximately three tons. That 
is for an airplane capable of the range of 
Chicago to San Francisco non-stop ... and 
at the speeds we’re talking of, in excess of 
500 mph.” 

Leslie Neville: “At this stage, is that worth 
the difference from the standpoint of practi- 
cal economics?” 

R. L. McBrien: “Certainly that is one of 
the problems that must be investigated thor- 
oughly in terms of the demand for that type 
of service and the developments that occur 


STACKING problem was called “serious one,” by Frank Fink (below, left) of Convair. Seated t 


concurrently.” : 
pile Neville: How about Pan diene eh 
del Valle, perhaps you have different 
ne You’ve got to compete with the 
Comet someday.” 
Wm. A. del Valle (Resident Engr., PAA): 
“That is our big problem today. We think 
that it won’t be long before the British will 
have Comets competing with us on the New 
York-Bermuda run and the New York- 
Nassau run. Frankly, we don’t like it.” 
Leslie Neville: “How much quicker can you 


get to Nassau from New York or from New 


York to Bermuda in the Comet than you 
can now with your present equipment?” 
Wm. del Valle: “That I don’t know.” S 
Leslie Neville: “Could you make it more 
comfortable for the passengers while they 
are in the air so that they wouldn't be in 
such a hurry to get there?” 

Wm. del Valle: “Yes, but I still think there 
would be a certain amount of attraction for 
the people to say that they were flying in a 
jet airplane.” 

Leslie Neville: “Let’s get into the cold hard 
facts of economics and who’s paying for it.” 
Wm. del Valle: ‘The big desire with Pan 
American Airways today is to arouse some 
interest in this country to build a jet trans- 
port that will be available about the same 
time the Comet 3 and the Comet 4 are 
placed in service.” 


Bob Hage: “I’d like to add a comment re- 


garding this comfort business that was just 


brought up. It seems to me that in compar- — 


ing a jet with any of the existing types of 
American air transports the cabin seating 
and other interior features are much the 
same. Comfort probably should be compared 
on the basis of noise level and vibration and, 
most of all, on how long the passenger will 
have to sit in the seat. I think an irrefutable 


argument is that the sooner you get to where 


youre going, 
going to be. 
transport has a considerable advantage over 
any propeller-driven transport.” 

Leslie Neville: “You are absolutely right, 
Mr. Hage. We are never satisfied. I came 


the more comfortable you're 


here on an overnight trip ... and I felt that 


was too long. Mr. Dickinson, how does 


at Mr. Fink’s left are Kenneth C. Gordon of Boeing and William del Valle of Pan American 
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Right there I think the pure jet 


Douglas feel about the whole problem oj 


economics and the likelihood of a solution, 
design-wise?” 

W. T. Dickinson (Exec. Engr., Douglas): 
“We feel, or I should say ‘I feel’ because 
there is no such thing as a composite point 
of view in a particular company, that there 
will be problems that an operating airline 
will have to face with respect to the passen- 
ger load factor when they are faced with 
competition from a jet transport. On the 
route from New York to Bermuda which you 
mentioned a minute ago, it appears to me 
that there will be about an hour’s saving 
with the Comet. In that estimate I have as- 
sumed a 400-mph block speed, which I am 
sure they can make good while cruising at 
490 mph, and the distance is 750 miles. It 
works out to about an hour’s saving. There- 
fore, the question before Pan American and 
before any other operator is, if the airplane 
is put on the route between New York and 
Bermuda and it makes the trip in one hour 
less time than the airplanes you have in your 
own stable, then obviously the plane that 
flies the faster is going to get the higher 
load factor if the price is the same. The 
question that Pan American has to answer 
is, what is the relative worth of speed versus 
cost? This is the thing that has caused so 
much trouble in the thinking of many peo- 
ple. In my opinion I don’t know of a single 
place where there has been an_ honest, 
straight-forward test to determine the dif- 
ference between cost and speed, that is, the 
price the public will pay for speed. 

“In every case where the public has been 
given a lower price on a route between any 
two points, they have also been given dif- 
ferent types of accommodations. So, what 
you really need to know to solve this riddle— 
the riddle that Pan American Airways is 
going to find themselves in if they do not 
have a jet transport to compete with another 
competitor—is: how much less do they need 
to charge for their tickets to maintain their 
load factor at the same value that the other 
fellow is going to push his load factor to if 
he goes faster? This is a problem for which 
at the moment there is no solution. The 
ticket costs in the United States are not 
under the free enterprise system, as far as 
I know. All the airlines charge the same 
rates. There is no place where you can get 
together and say ‘I charge 14¢ less per mile 
and I go 25 mph slower than you do and 
my load factor is the same as yours.’ There 
have always been other factors that have 
muddied the waters in getting an honest an- 
swer to this problem. The International Air 
Transport Association fixes it so that all 
prices across the Atlantic are the same. In 
that way the airlines ‘can only compete in 
the comfort of one airplane against another. 
Therefore, I say that I don’t think there is 
any answer to that particular problem. The 
economics of the jet transport are all wourd 
up with how much the public is willing to 
pay for increased speed. If they get the in- 
creased speed for the same price, obviously 
they are going to get in the airplane. But, if 

(Continued on page 54) 
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the guy charges them what it actually costs 
to fly it, I’m not so sure.” 

Leslie Neville: “Let’s turn for a moment to 
the problem of pressurization and decom- 
pression.” 

J. H. Aldrich: “I’d like to ask about the 
certainty of the pressure seal. Since the out- 
side air pressure at 40,000 feet is only about 
one-fifth of that at sea level, a failure of 
pressure seal would be rough on the pas- 
sengers.”” 

W. T. Dickinson: “That is a problem, in- 
deed. When you pressurize an airplane to 
11 to 12 pounds per square inch, you have 
yourself quite a task. However, we expect 
that with inward-opening doors and inward- 
opening windows, we will not be depending 
on the seal alone for our safety. In other 
words, a rubber seal could fall out and all 
you would lose would be air—air that would 
escape at a higher rate than you had origi- 
nally designed the airplane for, but -that 
would not necessarily mean that you would 
lose your pressure. You are pumping air 
in at a rate of 100 pounds a minute or more 
for, say, 80 passengers. Therefore, 100 pounds 
per minute is going out. If you should break 
‘a seal on a window or door, this would 
mean that maybe 80 pounds per minute 
would go out your regular valve and 20 
pounds per minute would go out the broken 
seal. 

“T won’t say that there are no problems in 
building a pressurized transport for opera- 
tions at high altitude, but J would hesitate 
to say that those problems are insurmount- 
able. We can do it, but it won’t be without 
some troubles.” : 

C. R. Davenport: “I think that double cabin 
windows would he an absolute necessity.” 
W. T. Dickinson: “We have every expecta- 
tion of using double windows. However, you 
can’t use double doors. We expect to use 
inward-opening doors and in that way side- 
step the problem of a blown-out door.” 

R. L. McBrien: “It is absolutely necessary 
that the structural integrity of all openings 
that could greatly reduce cabin pressure in 
event of failures should equal that of the 
wing.” 

Leslie Neville: “Hall, have you any thoughts 
on that phase of the design of jet trans- 
ports?” 

Hall Hibbard: “No, I can’t add any more 
than what Dickinson already has said, 
namely, that we know that it’s a design 
problem, but we feel that it’s one of the 
lesser design problems connected with the 
jet transport. We think that too many people 
worry about that and we feel that it’s one of 
the things that certainly can be designed into 
the airplane and will be. I don’t look for any 
trouble in that regard whatsoever.” 

Wm. del Valle: “The problem of oxygen 
for the passengers is going to be quite com- 
plicated. Are you going to have the passen- 
gers wear masks when you are cruising at 
40,000 feet or are you going to instruct them 
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in how to put on the masks in the event of 
explosive decompression or leaking? And 
how much oxygen are you going to carry? 
Are you going to carry enough oxygen to 
bring the airplane down to 10,000 feet . . . 
and if so, how about fuel requirements for 
continuing the flight at low altitude? All 
those are problems that have to be solved.” 
K. ©. Gordon (Chief Sales Engr., Boeing): 
“In general, our philosophy has been the 
same as that expressed by Mr. Dickinson. 
You design the airplane so that you will 
not have an explosive decompression, and 
your sources of pressure are such that it 
would take a door or an opening of similar 
size to cause explosive decompression. Loss 
of a complete window, we think, could be 
handled. In addition to dual windows, which 
we regarded as a necessity, we think the jet 
transport should be equipped with dive 
brakes to permit a high rate of descent in 
the event of such an emergency. At the mo- 
ment we consider it impractical to have oxy- 
gen for all the passengers as an emergency 
feature. Of course, oxygen probably would 
be carried to take care of ill passengers. 
We believe, too, that the crew should have 
oxygen available and that at least one of 
the crewmen wear an oxygen mask or have 
a mask readily available at all times. We 
don’t think that in the eyent of a decom- 
pression that required oxygen that you could 
actually instruct 80 passengers and save 
them by that means. You shouldn’t have a 
decompression in the first place, but if you 
do, the airplane should be able to get down 
to a survivable altitude in a very short time.” 
Leslie Neville: “From a purely psychologi- 
cal standpoint, the idea of trying to train 
passengers to wear oxygen masks is a tough 
one to face. What do you think about it, Mr. 
Davenport?” 

C. R. Davenport: “The first consideration 
should be in the design of the airplane so 


_that it won’t fail. I think that providing oxy- 


gen for the crew and 10% of the passengers 
should be sufficient.” 

Frank Fink: “I don’t think designing for 
those features in an airplane is any worse 
than a lot of other things you have to do. 
On the other hand, every time we put more 
gadgets, more things to take care of in a 
plane, we're going to have more troubles. 
If someone were to make an analysis, [ think 
they'd find that safety is pretty much paral- 
lel to speed. Whether we like it or not, 
that’s probably true for any form of trans- 
portation: aircraft, automobiles or anything 
else. I haven’t seen a study of this, but if it 
were worked out, you’d find there’s a pretty 
good relation between safety and speed in 
spite of all we do.” 

Leslie Neville: “This decompression prob- 
lem has been referred to as a small problem. 
What are the major problems?” 

W. T. Dickinson: “The major problem fac- 
ing jet transports today is the problem of 
getting them stopped on a runway. At the 
moment there doesn’t seem to be any answer 
to that. I don’t mean a dry, hard, concrete 
runway or an asphalt one. I mean a wet, 
slippery, icy or snowy runway. The advent 


of the reversible propeller has virtually elimi- 
nated the type of accident in which the air- 
plane plows out beyond the boundaries of 


the airport. The reversible propeller has been — 


a great thing from the standpoint of saving 
accidents on airports. This problem of stop- 


x 


ping the jet transport is facing the industry — 
today and we don’t know right now what the — 


answer will be.” 

Leslie Neville: “Mr. Hage, what are your 
thoughts on this braking problem?” 

Bob Hage: “When you say there isn’t any 
way of braking the jet transport, you proba- 
bly are thinking of it from the airline stand- 
point—no practical way of doing it. I think 
you probably are all familiar with the para- 
chute technique used on military jets which 
seems to be satisfactory. 

Frank Fink: “Without a doubt, to stop a jet 
transport you’d have to have reverse thrust. 
Some of the jet engine companies have been 


giving thought to a forward-facing bleed and | 


burn unit on the jet engines. So far, it’s 
just a thought. I don’t believe anyone has 
gone through with it. You could also use 
forward-facing JATO, but it would probably 
meet the same reluctance the parachute tech- 
nique meets in commercial operation be- 
cause of the expense.” 

Leslie Neville: “Mr. Kroon, what do the en- 
gine people think about all this?” 

R. Kroon: (Mgr. of Engineering, W esting- 


house Electric, Aviation Gas Turbine Div.):_ 


“From the standpoint of the engine, it is 
entirely feasible to destroy or reverse the 
engine thrust. The simplest concept of a 


thrust destroyer is probably that of a large—_ 


spoon in the jet which reverses the flow of. 
the exhaust gases and thereby produces a 
negative thrust. There ate a number of ways 
to achieve thrust reversal that look attractive 
for transport operations, though all of them 
appear to involve additional weight. 
Leslie Neville: “Can it be done with the 
existing types of turbojet engines?” 
R. Kroon: “It can be done with existing 
types of turbojet engines with suitable modi- 
fications” 
Leslie Neville: “How do the Allison people 
feel about it, Mr. Shields?” 
G. R. Shields: (Asst. Zone Megr., Allison): 
“I don’t know that we’ve made a great deal 
of study on the problem with jets. I frankly 
don’t know whether our engineering depart- 
ment has given it a whole lot of considera- 
tion as yet.” 
Leslie Neville: “Mr. Holland, what’s GE 
thinking?” 
R. T. Holland (Product Planning, General 
Electric Co.): “At the risk of over-simplifi- 
cation of all these problems that are brought 
out, we’re apt, I think, to find ourselves 
looking at nothing but the problems, thereby 
losing some of the courage that has made 
the airplane what it is today. As we talk of 
these problems, I keep thinking—what if the 
people who put together the fabric airplane 
had said, ‘What will happen if we try to 
operate this airplane at 20,000 feet?’ I am 
sure they would have come up with the very 
same fears, etc. 

“Many of our major problems, such as the 
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LOCKHEED was represented by Hall Hibbard 


(left); General Electric by Bob Holland 


one of stopping the airplane on the runway, 


will yield to advances in technology. As 


Frank Fink has mentioned, a forward-facing 


bleed and burn method which keeps the 


\\ 


airplane under full control will very much 
reduce the landing run of an airplane. It is 
something which will require close coordina- 
tion between engine manufacturer and the 
aircraft manufacturer for its application. I 
think it is one of the most promising solu- 
tions to the landing problem.” 

Leslie Neville: “Js there any hope of get- 


' ting improved fuel consumption at low speed 


and anything in the offing to overcome what 
seems to be a fundamental disadvantage?” 
R. T. Holland: “When we look at what’s 
pushing an airplane through the air, we 
find it’s a mass of air, either of one diameter 


‘or another. If, as in the case of the pro- 


peller, it’s a mass of air of large diameter, 
then, obviously, its low-speed characteristics 


- are going to be good. If it’s a small diameter 


of air of the same mass flow that is being 


pushed backward, then it’s going to be efh- 
cient at high speeds. I think that if you 


had a variable diameter propeller, you'd 


Me 


have the optimum. That may lead you to 
thoughts of ducted fans, etc. But the history 
of the development of propulsive devices has 


shown that the optimum, the best, is not 


always the one that turns out to he eco- 


nomically the best.” a 


Leslie Neville: “What about a combination 
of powerplants?” : 

R. T. Holland: “We’ve thought of that, espe- 
cially in view of the composite airplanes 
we've seen around. The B-36, for example, 
has piston engines and jets. Perhaps, if 
studies were made to deliberately start out 
on the composite airplane, maybe you’d have 
something. I don’t know.” 

R. Kroon: “From an operating standpoint it 
seems to me that the choice of a single-type 
powerplant is to be preferred. To build a 
reliable powerplant which will be the equiv- 
alent of an engine with a variable-diameter 
propeller, mentioned by Mr. Shields, is going 


to be a difficult matter. There may be cases 


where it is practical to combine turboprop 
and turbojet. This combination can be made 
to provide a desirable thrust vs. speed char- 
acteristic. Such a combination, of course, 
has some of the disadvantages inherent in 
the use of turboprop. In addition, having 
to operate two types of powerplants results 
in additional complexities.” 
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‘Leslie Neville: “Has Douglas given any 


thoughts to combining powerplants?” 

W. T. Dickinson: “None whatever.” 

Hall Hibbard: “Ditto for Lockheed.” 
Frank Fink: “I’ve given no thought to com- 
bining them, except when it’s by accident, 
like the B-36. But there is one thought that 
perhaps should be brought into the picture— 
whether it should be a pure turboprop or a 
turboprop that has a smaller propeller on it, 
putting some of the thrust into the pro- 
peller and some of it in jet thrust out the 
back end. This might give you higher speeds 
and still give you the extra thrust of the 
propeller for take-off and the reverse thrust 
for landing. In a way that’s a combination 
engine because at high speed you’re depend- 
ing on a lot more jet thrust than you are 
with a normal turboprop.” 

Leslie Neville: “What do you Boeing people 
think about that?” 

K. C. Gordon: “We are highly enthusiastic 
about doing away with propellers. We recog- 
nize there is a landing problem and we’ve tried 
things in addition to the parachute for stop- 
ping airplanes. We’ve developed an anti-skid 
device which we feel any new jet transport 
should have incorporated in it. We also 
favor spoilers on the wings that would tend 
to reduce your lift the minute you’re on the 
runway and increase the efficiency of your 
brakes. But to get back to the composite 
problem, in general it is related to the land- 
ing problem in that if you put enough wing 
on the airplane so that you can land on any 
existing airport, then the take-off problem 
is not too severe. Again I say, if we can do 
the job with pure jet, we would prefer to 
do it that way. 

“We go along with Hall MHibbard’s 
statement that there are places where the 
turboprop is the most efficient. But we still 
think that getting away from the propeller 
is one of the greatest advantages of the 
pure jet transport.” 

G. R. Shields: “In line with Mr. Fink’s com- 
ments and also Mr. Holland’s, I think the 
ducted fan would come the closest to being 
what you might call an ideal composite type 
of single powerplant. Unfortunately, how- 
ever, the ducted fan is just study on paper 
for most of us.” 
R. Kroon: “The ducted fan probably is an 
optimum powerplant for certain applica- 
tions, but if you go a little bit one way or 
the other, the turboprop or turbojet will nose 
it out of the field. Therefore, from a practical 
standpoint, there isn’t much desire to apply 
ducted fans.” 
G. R. Shields: “That’s probably why the 
ducted fan is still in the paper stage.” 
R. T. Holland: “That’s the point I am mak- 
ing—that considerations other 
than theoretical superiority that sometimes 
dictate the type of engine to be used. Avoid- 
ing the use of propellers, for example, may 
be one of these over-riding influences. This 
over-riding influence points to the engine 
which seems to be getting the most devel- 
opment, the turbojet.” 
Les Neville: “Another question that seems 
(Continued on page 56) 
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“SPORTSMAN” 


THE ONLY LOW-COST, 
CARGO-CARRYING, LUXURY PLANE 


The Taylorcraft “Sportsman” features a 
beautifully appointed 2-place cabin, side- 
by-side seating, 85 H.P. engine, and 
a huge cargo compartment that can 
carry farm equipment, sample cases or 
machinery. 

It’s the lowest-priced plane in its class, 
costs the least to operate, will fly faster 
and higher, and will carry a bigger pay- 
load than any comparably powered plane! 
<tor a real flying workhorse, you can’t go 
wrong with a Taylorcraft “Sportsman.” 


____ SEND COUPON FOR DESCRIPTIVE FOLDER ON 
-TAYLORCRAFT’S SPORTSMAN AND 4-PLACE TOURIST 


TAYLORCRAFT, INC. 
Conway-Pittsburgh Airport, Conway, Pa. 
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GENUINE 


INTER- 
MEDIATE 
PILOT 
JACKET 


SPECIAL! 


$3250 


—FOR A _ LIMITED 
TIME ONLY. Shipped 
‘postpaid if remittance 
accompanies order. 


U.S.N. ISSUE 


Brand new. Genuine dark brown 
Goatskin leather. Bi-swing back, two 
patch pockets, one inside snap pocket, 
Mouton fur collar, Celanese lined. 
100% wool cuffs and waist band. 


FINEST JACKET MADE 


Sizes 34 to 50—State Size Wanted 


FLYING EQUIPMENT SALES CO, 


Dept. S 


1639-45 W. Wolfram St. Chicago, III. 


EXECUTIVE AIRCRAFT RADIO 
IN STOCK 
NEW AND USED 


COLLINS © AIRCRAFT RADIO CORP. 
BENDIX e LEAR 


NAVCO, Inc., Lambert Field, St. Louis, Mo. 
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Skyways Round Table 


(Continued from page 55) 


to be in the minds of many is the reliability 
of turbojet engines. Mr. Kroon, what is your 
viewpoint on that?” 

R. P. Kroon: “Contrary to some early ex- 
pectations regarding the use of axial-flow 
turbojet engines, the record which these en- 
gines are building up in military operations 
and under battle conditions in Korea is very 
gratifying. The availability of axial-flow en- 

gines under such difficult operations has 
been excellent. The engines have proved 
themselves capable of operation in spite of 

considerable battle damage. Overhaul peri- 
ods are being increased to where they are 
comparable to piston engines. 

“From anything that we can see, turbojet 
engines should provide dependable air trans- 
port.” 

G. R. Shields: “During the past six or seven 
years, U.S. engine manufacturers have brought 
the jet engine from 25 hours to 1,000 hours 
- between major overhauls. Admittedly, 1,000- 
hour engines are not routine, but 500-hour 
engines are not uncommon in military serv- 
ice, and development is constantly improv- 
ing average overhaul life. It is certainly rea- 
sonable to expect that jet engines will give 
_ satisfactory and dependable performance in 
commercial transport operations.” 

Les Neville: “About how long do you think 
it would take to engineer, develop, build 
and get into production service on the air- 
lines a jet transport Mr. Hibbard?” 

Hall Hibbard: “My rough estimate would 
be about six years.” 

Frank Fink: “I think that’s a good estimate.” 
Les Neville: “J/ it takes six years to bring 
out a jet transport, Mr. del Valle, is Pan 
American considering the purchase of the 
British de Havilland Comet, perhaps for 
interim operation?” 

Wm. del Valle: “Pan American’s President, 
Juan Trippe, made a remark to that effect 
during his recert visit to England. He said, 
‘Pan American would buy Comets if busi- 
ness dictates it.’ 

“As far as American manufacturers are 
concerned, I don’t believe they would take 
orders for a jet transport if they got them 
today.” 

Les Neville: “J suppose there are certain 
financial risks involved in producing a pro- 
totype jet transport?” 

K. ©. Gordon: “Boeing, as you may know, 
has been in favor of Government aid for 
this purpose, since the amounts now involved 
in the development and construction of a 
prototype would equal the working capital 
of any well-established aircraft manufac- 
turer. It has been our philosophy that our 
world air supremacy is as important as our 
standing on the high seas which has been 
subsidized through the establishment of the 
Martime Act for a great many years. The 
recent launching of the ‘United States’ is 
a good example of this. This ‘United States’ 
cost some $70,000,000. However, the oper- 
ating company is subsidized to the extent 
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of some two-thirds of this cost. 

“In any event, Boeing has favored some 

form of Government support and believes 
that the legislation introduced by Johnson 
shortly before the adjournment of the 82nd 
Congress in his Bill $.3473 represents a 
reasonable approach to the problem. I he- 
lieve the Industry is behind this bill in gen- 
eral with the exception of Douglas who has 
taken a stand against any Government sup- 
port for commercial aircraft development.” 
Frank Fink: “I think any aircraft manu- 
facturer would be crazy to take an order 
from an airline to build a jet transport. 
However, in our American way of life, some 
manufacturer probably would take such an 
order.” 
Hall Hibbard: “Entirely too much is being 
said about all the difficulties connected 
with the building of a jet transport and its 
operations on the airlines. The problems of 
constructing an airplane of this type can 
be solved by the airplane transport manu- 
facturer without undue difficulty. The prob- 
lems connected with its operation can be 
solved by the airline operators without undue 
difficulty. We should quit talking about these 
problems as if they were excuses for not 
going ahead with the jet transport. 

“The basic reason for not going ahead on 
a jet transport is an over-all financial prob- 
lem. By ‘over-ali’? I mean the production 
financing as differentiated from the proto- 
type financing. The stakes are big both 
ways, but bigger stakes are involved in the 
production financing. I am sure, however. 
that a solution to this problem will be found 
shortly and the jet transport will then go 
forward.” 

Les Neville: “That seems to sum up the 
situation, Mr. Hibbard, and perhaps on that 
note we ought to close this meeting.” 

Wm. A. del Valle: “I’m certain everyone 
here joins me in thanking Skyways for 
the opportunity to get together to talk over 
our particular problems. Meetings such as 
this are sure to be of profit to the entire 
industry.” a ae 


At Press Time 


To keep readers abreast of turboprop 

and turbojet transport developments 

in U.S., here are last-minute reports: 

Boeing: Is building a prototype jet 
transport of new design: should 
be available in 1954. 

Convair: Mainly interested in medi- 
um-range transports, Convair en- 
gineered the 340 for turboprop 
engines and it will be so equipped 
when those engines become com- 
mercially available. 

Douglas: Now has fuselage mock-up 
of its DC-8 turbojet transport. 
Lockheed: Is putting turboprop en- 
gines on two Super Constellations 
for U.S. Navy, and has had design 
for turbojet transport since 1950, 

but no mock-up. 
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Approved Pilots 


(Continued from page 25) 


point as their ace in the hole, was perfectly 
agreeable to insurance predicated upon these 
men? Further, was it not similarly logical 
for insurance to insist upon pilot clauses? 

As aviation achievements became news 
items and famous names were on every 
tongue, other lesser known events and peo- 
ple put aviation all over the world on a busi- 
ness basis. Part and parcel of that business 
basis was consistent and sound insurance. 
Just as this engine and that propeller was 
tried, so were various ways of insuring. Fail- 
ures lead to better ways and in insurance 
lead to firmer and firmer conviction that the 
pilot was one of the most important if not 
the most important turning point for the 
acceptance of a risk or the extension of a 
policy to provide even more insurance. 

We do not wish to minimize in any way 
the advance made in aircraft design, manu- 
facture or performance. These did certainly 
play their part in making insurance advance 
its coverages to more and more users. No one, 
however, has yet found the way to redesign 
the human being. So long as he plays the 
role of helmsman, technological advances— 
help him but can never remove his tremen- 
dous potential to vary and easily negate all— 
that has been done to help him. - 

In our present position in aviation, we 
enjoy time, place and money of a war which — 
experimented in the unknown and _ taught_ 
know-how through millions of hours of ex-~ 
perience. When discussing safety today, let’s 
recognize that we are using this tremendous 
experience storehouse to fly today. Let’s honor — 
those who write restricted pilot clauses if, 
when they do so, they are acting as holders — 
of the “word” from aviation records that ~ 
such restriction makes sense. Let’s honor 
aviation likewise, however, for demanding 
proof of competence from its would-be pilots 
before hiring them. Let’s also honor those 
thinkers who see that we must keep up 
proficiency so that present equipment can be 
flown at its peak of performance, and from 
present efficiency the step into better planes 
can be made. 

It is a mite embarrassing for a repre- 
sentative of the aviation insurance markets ~ 
to hold that those markets do. not play the 
role ascribed to them. By all that is right, 
though, it is too obvious to those who check — 
that although underwriters prepare the pilot 
clauses, they do so only from the facts which — 
aviation people themselves have compiled 
and acknowledge to be true. Particular in- — 
stances have existed and will exist where ~ 
the reading is vague, where difference of 
opinion will be strong and when some one 
is wrong. Such cases mean trading and — 
eventual compromise. Across the board, — 
though, pilot clauses will continue to be an — 
important part of aviation insurance con- 
tracts in reflecting a key condition of a 
risks’ operation and an agreeable warranty 
by aviation as to its ability to meet its part 
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mined Plane. 


(Continued from page 21) 


left wing as the tower man said, “Cessna 
31V, cleared to land, runway 31.” 

Mr. Geyer was in Fort Worth on time, 
and subsequently succeeded in making our 
company about $5,000. Making airline sched- 
ules and getting to Fort Worth at the neces- 
sary hour would have been impossible. 

In talking about executive aircraft, most 
people think in terms of big corporations 

ith dozens of vice presidents and general 
managers, and offices scattered all over the 
United States. Corporations like that can 
afford their own airplanes because of the tax 
set-up. But small business can, too. 

We are a small company, and although the 


business airplane is deductible as a tax 


item, one is 
Our airplane was purchased be- 
cause there was work for it; a definite need 
existed for a faster, more convenient mode 
of transportation. Our company consists of 
two owners, and about 20 steady employees. 
Although we have projects in 10 different 
cities, we are definitely not big business yet, 
but we're getting bigger all the time. We 


our main reason for having 


buy and sell heavy industrial machine tools, 


and some of the biggest plants in the coun- 
try are our customers. Swift, dependable 
transportation and a flexible schedule are 
our main assets. 

While attending an auction sale in Ander- 
son, Indiana, one afternoon, we were told 
that a machine we'd been looking for was 
coming up for sale in Cincinnati that eve- 


ning. Since the airplane was available, we 


were able to finish out the auction at Ander- 
son and still get to Cincinnati in time to 
appraise the sought-after machine. Notifying 


the home office of our whereabouts, we were 


then able to stay four days, while the bosses 
attended other sales and searched for other 


hard-to-get items. 


_ to maintain, 


Scmetime ago, I was_asked if I had any 
idea what owning an airplane was costing 
Machinery Company for every hour it was 
flown. After a little calculating, I arrived 
at the answer. 

The biggest factor in determining the cost 
of owning an airplane is, of course, the 
horsepower and number of engines. Someone 
once told me that since the larger engines 
consume more fuel and are more expensive 
it naturally follows that. cost- 
per-hour will go up. However, there is the 
seat factor to be considered, and also the 
average number of miles traveled in the 
course of an hour’s flying time. The bigger 
twin-engine ships are slightly faster, accom- 
modate more passengers and, therefore, if 
you are going to compute the cost-per-seat- 
mile and airplane-mile, the figures would 
not be much higher than those for our single- 
engine Cessna. 

Let’s take a look, dollar-wise, at what 
owning a Cessna 195 has meant to Machinery 
Company during the period from May 7, 
1951 to May 7, 1952. The total cost-per-hour 


is broken down into two categories: operat- 
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ing cost and fixed cost. Fixed cost becomes 
lower the more the airplane is used. Opera- 
tion costs tend to increase slightly as the 
plane gets older. 

Fixed costs—including insurance, hangar, 
depreciation, crew wages—were found to be 
$9.24 per hour on the basis of 822 hours 
flown during the period. On this same basis, 
cost of operation per hour, which includes 
gas, oil, maintenance and repair, and land- 
ing fees, figured out at $10.05. To help keep 
cost down, I wash and wax the 195. If done 


_ by someone else, this item would cost around 


$125.00 per month. 

Adding fixed and operating costs, we ar- 
rive at a total per hour of $19.29. Seem 
high? Well, let’s go a little further and see 
what the 195 costs us per mile and, finally, 
per-seat-mile. The following figures may sur- 
prise you as much as they did me. 

Assuming a conservative average ground- 
speed of 140, and distributing the cost over 
the 115,080 miles the airplane was utilized, 
I came up with .137¢ a mile. The cost per- 
seat-mile (not including the pilot’s seat), 
was computed at .034¢! Remember, this 
summation is for a fast (160 mph TAS), 
300-hp, single-engine five-place airplane. 

Costs in detail run like this: 


Cas-and (Oil e nee $3.166 per hour 
Maintenance, Hangar, Fees .... 6.898 “ “ 
insurances inven eens See IES 82 5ta 


Depreciation DTAU eect! 

Owning and operating a business plane 
began at our company as an experiment! 
Proof of its success is evident in the plans 
now being made to add a larger twin-engine 
ship. The owners of Machinery Company 
are so sold on air travel they are beginning 
to think in terms of added seats and pas- 
senger comfort, plus greater utilization inso- 
far as night and limited instrument flying 
are concerned. 

The executive plane has certainly arrived 
at our place—and it’s here to stay. ht 


REVOLVING CHAIR has been in- 
stalled in Saudi Arabia’s King Ibn 
Saud’s palatial DC-4. Thus he can face 
Mecca at all times during flights 


Accelerated Course. Personalized, practical instruction. 
Wind tunnel, structural and dynamometer testing inciuded. 
Bachelor of Science Degree courses also in Mech., Civil, 
Elect., Chem., Radio (Telev.) Engineering; Bus. Adm.. 
Well equipped, modern buildings 
World-wide enrollment. Established 1884. Prep. 
courses. Low cost. Placement service. Growing 
shortage of engineers. Prepare now in shortest 
possible time for the opportunities ahead. Enter 
Sept., Jan., March, June. Write for catalog. 


Acct. Beautiful campus. 
and lakhs, 


Cancer 
EDUCATION 


ords of truth and hope 

from the American 
Cancer Society save many 
lives each year from can- 
cer... could save thou- 
sands more. 


Mail Your Gift to 


“Cancer,” Care of 
Your Local Postoffice 
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SKYWAYS' CLASSIFIED ADVERTISING RATES 


AIRCRAFT WANTED 


SMALL seaplane with floats. Good shape. Cash. 
Eugene Cournoyes, 27 High Street, Paw- 
tucket, R. I. 

POWERS & GEORGE, Aircraft Brokers, 475 
Fifth Avenue, New York City, have pur- 
chasers for all types of aircraft from $2000. 
No charge for listing your ship for sale. 
Write for details, describing your airplane. 
“Airplanes Everywhere.” 

EXECUTIVE Aircraft Owners—As Beech dis- 
tributors for metropolitan New York and 
New England, our Sales Department receives 
inquiries for all types of aircraft. If you 
contemplate selling, we can perform a defi- 
nite service for you. Forward full specifica- 
tions to Atlantic Aviation Corporation, P.O. 
Box 146, Hasbrouck Heights, New Jersey. 


NEW PLANES FOR SALE 


TAYLORCRAFT 


TAYLORCRAFT SPORTSMAN (new model 19) 
now available for immediate delivery. Amer- 
ica’s finest 2-place, side by side airplane. 
Extra big baggage compartment gives 4- 
place cargo utility. Lowest price including 
‘starter, generator, 12 volt system, etc. Ideal 
for CAP, farm business man, training. See 
your local airport operator or write today. 
TAYLORCRAFT, INC., Conway-Pittsburgh 
Airport, Conway, Penna. 


USED PLANES FOR SALE 


BEECHCRAFT 


BONANZAS: 26 from $7250. Painted A-35, 
#848ZAS, has 475 hours. New 205 HP. en- 
gine. Auxiliary tank. Blind instruments. Au- 
tomatic pilot. Omni-range. Undamaged. 
Hangared. Beautiful. $12,200. Also; painted 
1951 C-35, #898JAS, with 460 hours. Gyros. 
Omni-range. Extras. Exceptional. $15,500. 
Consult, POWERS & GEORGE, Aircraft 
Brokers, 475 Fifth Avenue, New York City. 
“Airplanes Everywhere.” 

D18S TWINS: 13 from $43,000. 1946. #8017FS, 
has 1300 hours, Engines 300 hours. Custom 
interior. Automatic pilot. Excellent radio. 
De-icing. Constant speed propellers. $50,000. 
Make offer. Also; painted 1947, #8034TS, 
with hydromatics and 375 engine hours. Com- 
pletely equipped. Top condition. $62,000. 
Also; 3 1948-49 ships at $82,500. Also; 
painted 1951, #RVS, with hydromatics, 180 
engine hours, and exceptional equipment in- 
cluding automatic pilot. Owned by original 
corporation purchaser. New condition. Out- 
standing. $90,000. Cost $125,000 as equipped. 
Inquire, POWERS & GEORGE, Aircraft 
Brokers, 475 Fifth Avenue, New York City. 
“Airplanes Everywhere.” 

$1.00 CAN SAVE YOU HUNDREDS. Read our 
miscellaneous advertisement. Aircraft List- 
ing Bureau, 1907 Archer, Chicago, Illinois. 


BELLANCA 


~CRUISAIRS: 9 from $3300. 1947, #7443ZS, has 

new engine. Aeromatic propeller. Gyros. 
Omni-range. Marker beacon. Many extras. 
Beautiful throughout. $4500. Apply POW- 
ERS & GEORGE, Aircraft Brokers, 475 
Fifth Avenue, New York City. “Airplanes 
Everywhere.” 


CESSNA 


170'S: 20 from $4500. Painted late 1949 all 
metal, #958Z AS, has only 250 hours. Engine 
only 165 hours. Crosswind gear. Metal pro- 
peller. Gyros. Omni-range. New condition. 
Bargain. $6000. Consult, POWERS & 
GEORGE, Aircraft Brokers, 475 Fifth Ave- 
pues New York City. “Airplanes Every- 
where.” 
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ALL CLASSIFIED ADVERTISING 


accepted with the understanding 
that it will be placed in the first 
issue closing after receipt of 
order. Classified forms close first 
of second month preceding date 
of issue. 


All Classified Advertising Prepaid 


195'S: 13 available. 1949, 300 HP, #346ZVS, 
has 586 hours. 12 hours since completely over- 
hauled. Gyros. 2 transceivers. Undamaged. 
$10,000. Also; 1950, 300 HP, #981QAS, with 
842 hours. Engine 319 hours. Blind panel. 
Omni-range. Bargain. $12,500. Inquire, POW- 
ERS & GEORGE, Aircraft Brokers, 475 
Fifth Avenue, New York City. “Airplanes 
Everywhere.” 

TWINS: 18 available. #6092JS, has 1300 hours. 
400 since complete overhaul. Engines 110 
hours. Completely recovered October 1951. 
New glass. White leather pilot’s compart- 
ment. Outside baggage door. Gyros. ADF. 
Hangared. Beautiful. Bargain. $2225. Apply, 
POWERS & GEORGH, Aircraft Brokers, 
475 Fifth Avenue, New York City. “Air- 
planes Everywhere.” 

$1.00 CAN SAVE YOU HUNDREDS. Read our 
miscellaneous advertisement. Aircraft List- 
ing Bureau, 1907 Archer, Chicago, Illinois. 


EXECUTIVE TRANSPORT AIRCRAFT 


FOR complete market, report of available 
multi-engine aircraft, including Beech, Con- 
vair, Curtiss, Douglas, Grumman and Lock- 
heed manufacture, write or call William C. 
Wold Associates, 516 Fifth Avenue, New 
York 18, N. Y. Telephone MUrray Hill 
7-2050. 

DOUGLAS, LOCKHEED, BEECH, GRUMMAN, and 
CURTISS aircraft for sale. For top value ex- 
ecutive aireraft call or write ATLANTIC 
AVIATION CORP., P.O. Box 146, Has- 
brouck Heights, New Jersey. HA 8-1740. 
Complete aircraft maintenance facilities at 
Teterboro, N. J. and Logan Airport, Boston. 


GRUMMAN 


GOOSE AMPHIBIAN: #1048 is excellent air- 
liner with 512 hours since complete over- 
haul. 7 passenger seats. Exceptional radio. 
Excellent condition. $29,500. Consult, POW- 
ERS & GEORGE, Aircraft Brokers, 475 
Fifth Avenue, New York City. “Airplanes 
Everywhere.” 


WIDGEONS: 3 available. 1945, model G-44, 
#787SHS, has 770 total hours. 295 hours 
since completely overhauled. Blind panel. 
Omni-range. ADF. ILS. No corrosion. Hull 
tight. $14,500. Also; 2 late G-44A models 
available at $25,000. Inquire, POWERS & 
GEORGE, Aircraft Brokers, 475 Fifth 
teen New York City. “Airplanes Every- 
where. 


NAVIONS 


NAVIONS: 36 from $5500. 1947, #865SHS, has 
650 hours. 205 HP. engine with 320 hours. 
Latest long stacks. Gyros. Omni-range. Ex- 
tras. Relicensed July. Undamaged. Han- 
gared. Exceptional. $7225. Also; 1949, #479- 
FKS, with 344 hours. All latest improve- 
ments. Extra tank. Gyros. ADF. Extras. 
New condition. $9550. Make offer. Also: 
Super 260’s from $16,000. Apply, POWERS 
& GEORGE, Aircraft Brokers, 475 Fifth 
ae New York City. “Airplanes Every- 
where.” 


ARE 15¢ PER WORD—FIRST 15 WCRDS (MINIMUM SIZE) $2.00 


PIPER 


TRI-PACERS: 7 available. 1951, #81TAS, has 
only 71 hours. Metal propeller. Gyro. Loop. 
Relicensed July. New condition. $4570. Con- 
sult, POWERS & GEORGE, Aircraft Bro- 
kers, 475 Fifth Avenue, New York City. 
“Airplanes Everywhere.” 
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$1.00 CAN SAVE YOU HUNDREDS. Read our — 


miscellaneous advertisement. Aircraft List- 


ing Bureau, 1907 Archer, Chicago, Illinois. — 


REPUBLIC 


SEABEES: 15 from $2000. Painted 1947, #641- 
RKS, has 340 hours. Steerable tailwheel. No 


corrosion. Excellent condition. $2500. In- — 


quire, POWERS & GEORGE, Aircraft Bro- 
kers, 475 Fifth Avenue, New York City. 
“Airplanes Everywhere.” 


STINSON 
1948 165'S: 16 available. #653X MS, has 375 


hours. Standard airplane in exceptionally — 


fine condition always hangared never dam- 
aged. $2800. Apply POWERS & GEORGE, 
Aircraft Brokers, 475 Fifth Avenue, New 
York City. “Airplanes Everywhere.” 


SWIFT 


125°S: 11 available. 1947, #381QKS has 350 
hours. Engine major overhauled. Aeromatic. 
Primary blind instruments. Radio. $2275. 
Also; painted late 1948, #231RBS, with 325 
hours. Engine overhauled. Aeromatic. Extra 
tank. Gyro. Radio. Mufflers. Extra. Excel- 


ponte 


xy 


lent. $2995. Consult, POWERS & GEORGE, ~ 


Aircraft Brokers, 475 Fifth Avenue, New 
York City. “Airplanes Everywhere.” 


AVIATION EQUIPMENT & SUPPLIES 


“ENGINES, Zero time since commercial major 
overhaul: 1 Wasp, Jr., 14B $2,750; 2 Wright 
1820-71 (202A) $3,500 each; 2 P&W 1830-92 
$3,500 each. PROPELLERS, Zero time since 
major “Toothpick” or “Paddle” Blades. Six 
blades, consisting of 2 matched sets of three 
each model. $100 and $50 per blade, respec- 
tively. Oil Radiator Thermostats, 2 model 
U-3225 used on DC-3 and C-47. New, make 


offer. STONNELL & HOLLADAY, Wash- - 


ington National Airport, Washington, D. C. 
NEW Low Prices. Genuine Nylon Parachute 
Scarfs $2.50, two for $4.50, Six for $12.50. 
DeLuxe Weave $2.98, Two for $5.50, Six for 
$15.00. 26” ornamental propellers $2.50. 120 
large recognition posters $2.95. D-4 compu- 
ters 50c. Airspeed or altitude computers 
$1.00, 3 assorted $2.00. Everything postpaid. 
Karl Ort, Dept. 8, York, Penna. 


MAE WEST Life Jacket $4.00 each new. CO2° 


Cartridges 10e each. Coast Guard approved 
life vest $3.00 each, new. Flying Equipment 
Sales Co., 1641-5 W. Wolfram St., Dept. S, 
Chicago 13, Il. 

TIRES 6:00 x 6, ribbed 4 ply. General Tires 
Brand New $16.00, tube $3.50. Flying Equip- 
ment Sales Co., 1641-5 W. Wolfram St., 
Dept. 8, Chicago 13, Ill. 

PATCHES, Military or Civilian wings stamped 
with gold or silver. Wings and name $1.00 
each, 3 for $2.00. Names only 2 for $1.00. 
JULIE'S LEATHERCRAFT, Lone Tree, 


Towa. 


GENUINE Navy Intermediate flight jacket, 
new, dark brown goatskin leather. Bi-swing 
back, two patch pockets, one inside snap 
pocket. Completely lined finest rayon. 100% 
wool knit cuff and waist. Zippered front. 
Sizes 34-46 only $32.50. Write for (Free 
Catalogue). We pay postage if payment 
accompanies order. C.O.D.’s upon request. 
No C.0.D.’s overseas, R.A.F. Mfe. Co. 2715 
Me Madison Street, Dept. SK-11, Chicago, 
inois. 


SKYWAYS 


_* CLASSIFIED ADVERTISING * 


HELMETS: ANH-15 AAF tan cloth, sponge 
rubber earcups $2.00. A-11 AAF kidskin 
leather sponge rubber earcups $3.45. Chamois 
‘helmet $1.00. Leather helmet with chin-cup 
$1.50. White cloth helmet $1.00. White flying 
cap 75¢c each. New. Flying Equipment Sales 
Co., 1641-5 W. Wolfram St., Dept. S. Chi- 
cago 13, Ill. 


BOOKS 


NAVIGATOR Rating Examinations included 
in New Aeronautical Navigation by Charles 
_A. Zweng, $3.00; Fairchild Surplus. (Elec- 
trical Average) Sextant $17.50: PILOTS 
supplement your training. Order “Ground 
Instructor” $4.00 and “Ground Instructors’ 
Rating” $4.00; Examinations included. These 
books by “Zweng” prepare you for increased 
earning power. Pan American Navigation 
Service. 12021-22 Ventura Blvd., N. Holly- 
wood, Calif. , 
AVIATION QUIZ BOOKS—The following out- 
standing book by Charles A. Zweng lead 
the field and prepare you for your rating. 
Included with each book are authentic ex- 
aminations with new material not available 
elsewhere. Also included is a late Govern- 
ment Weather Map pertinent to the exami- 
nation. Why take a chance? Zweng books 
include: Airline Transport Pilot Rating 
$4.00; Flight Instructor $3.50; New 1952 Re- 
vised “Flight Engineer Rating Book” $4.00; 
Link Instructor $4.00; Private & Commercial 
Rating (with the new examinations) $4.00; 
Instrument Ratings $4.00; Meteorology for 
Airmen $3.00; Aircraft and Engine Mechanic 
- (1952 edition) including hydraulics, weight 
and balance $4.00; Parachute Technician 
Rating $3.00; Flight Dispatcher including 
Control Tower rating $4.00; Civil Air Regu- 
Jations $1.00; Airport Operation and Man- 
agement $4.50; Zweng Aviation Dictionary 
-$6.00; Aeronautical Navigation $3.00; Prac- 
tical Manual of the E6B computer $3.00; 
Ground Instructor Rating $4.00; Flight In- 
structor Oral Examination $1.00. Leading 
Airline Executives and Pilots owe their suc- 
cess to early training with Zweng tests. 
_Pan American Navigation Service, 12021-22 
Ventura Blvd., No. Hollywood, Calif. (Free 
Catalog.) 
FLYING THE OMNIRANGE by Charles A. Zweng, 
New edition fully illustrated, designed to 
aid the pilot in flying the new Omnirange 
Stations being established by the C.A.A. 
Order new C.O.D. or postpaid. Deluxe edi- 
tion only $4.00. Important books on aviation 
by other authors include: Crop Dusting (set 
of 6 manuals) $12.00; DeLuxe large Airline 
Log books $6.50; “Air Stewardess Log Books 
DeLuxe” $5.00; other Logs $1.00 up. New 
“Steele” Log Book DeLuxe $1.50; Meteor- 
ology with examinations $3.00; Helicopter 
Guide $2.00. Pan American Navigation Serv- 
‘vice, 12021-22 Ventura Blvd., N. Hollywood, 
Calif. 
CAA EXAMS: Obtain your CAA licenses by 
using a Ross Guaranteed Questionnaire 
based upon the current CAA exams. Our 
frequent revisions insure your receiving the 
latest authentic “multiple choice examina- 
tions and maps”. Select your Ross Question- 
naires from the following list. “Commercial 
Pilot $4.00”; “Flight Instructor $4.00; “In- 
strument Pilot $4.00”; “Private Pilot $1.00”; 
“C.A.R. for Pilots 50c”’; “Engine Mechanic 
$3.00”; “Aircraft Mechanic $3.00”. “Control 
Tower Operator $3.00”; “Parachute Rigger 
$3.00”; “Meteorology Instructors $2.50”; 
“Navigation Instructors $2.50”: C.A.R. In- 
structors $2.50”; “Engine Instructors $2.50”; 
“Aircraft Instructors $2.50”; “Fundamen- 
tals of Instruction $1.50”; Special Offer! 
$15.00 will buy a complete set of the above 
Ross Questionnaires, you save over 62%. If 
you are not completely satisfied, your money 
will be refunded in ful]. Order direct from 
Ross Aero Publishers. Dept. 1-S Tulsa, Ok- 
lahoma. 
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BE WISE! Carry the pocket-sized 192-page 3rd 
Edition of “My Log” by Charles E. Merritt 
Commercial Flight Instructor. The log and 
link pages illustrated CAR: Navigation 
Radio and Instrument Flying, and Mete- 
orology are just a few of the many items 
that you will find listed: on the two-page 
index in “My Log.” You will find “My Log” 
as necessary aS an XC map. It’s the most 
useful, all-around aeronautical book in the 
world. If your airport, school, club or book 
store doesn’t have “My Log” write immedi- 
ately, and send $2.00 for your copy to Boone 
County Publications. New address: P.O. 
Box 1181, Phoenix, Arizona. 


BULLETIN Raceplane. Homebuilt, economical, 
low-winged monoplane. Complete blueprints 
oe ee, 81 Elmerston, Rochester 
20, N. Y. 


PASS CAA EXAMS. The exact word for word 
copies of the new CAA exams is the basis 
of our questions and answers. You get-our 
old and new sets including a guarantee. Or- 
der yours now on a trial basis. All subjects 
for any rating $10.00. Exam Clerk, Box 
1073-A, Washington 13, D. C. 

OVER 30,000 STUDENTS have used “From The 
Ground Up” as their ground school training 
manual. It covers elementary Airmanship, 
Theory of Flight, Meteorology, Navigation, 
Radio, Aero Engines and Airframes. Ex- 
plains and solves CAA Commercial Exami- 
nation questions. Concise. The whole thing 
is packed into 136 pages. Simple. Non-tech- 
nical language used throughout. Send $2.75. 
No COD’s. Department “S” Aviation Service 
Corporation, Port Credit, Ontario. 


LEARN TO FLY with the Aviation Cadets. Men 
18 to 27 get $105 a month while learning. 
Prepare quickly for qualifying examina- 
tions. Guaranteed “Practice Tests” with 
answers—Cadet and Officer Candidates— 
each $3.25. Both $5.00. Prepaid. Cranwell 
Books, Air Institute, Adams, Mass. 


MAGAZINES (Back Dated)—-Foreign, Domes- 
tic—Arts, Books, booklets, subscriptions, etc. 
Catalogue 10¢ (refunded), Cicerone’s, 86-22 
Northern Blvd., Jackson Heights, N. Y 


BUSINESS OPPORTUNITIES 


BUY Wholesale—Direct From Us—25,000 
items. Catalog 25c (refundable). Matthews, 
1474-VI Broadway, NYC-36-NY. 


START your own aviation business with little 
capital. Handbook describes 47 ways. Write 
for free descriptive literature, Christopher 
Publications, Holtsville 27, N. Y. 


HELP WANTED 


GOOD PAYING JOBS NOW OPEN. (Confiden- 
tial reports on who to. contact for best op- 
portunities and big pay for pilots and ground 
personnel with airlines, feeder lines, non- 
scheduled operators, corporation aircraft, 
flight schools, aircraft factories, crop dusters 
and many others. Foreign and domestic jobs 
for skilled and unskilled. Also, mining, oil, 
construction and government openings. All 
for only $2.00, with one year registration 
and advisory service. The best jobs go to 
those who know where to look. Satisfaction 
guaranteed. RESEARCH SERVICES, Avi- 
ation Division, Box 1011-SC, St. Louis 1, 
Missouri. 


POSITION open, Sales Manager for Midwestern 
accessories manufacturer. Hssential to have 
thorough knowledge of aircraft industry 
“relative to accessories for jet engines and 
airframes. Must be capable of directing a 
sales and service organization. Please sub- 
mit complete education and employment 
abstract. All replies will be treated con- 
fidentially. Write, Skyways, Box 331. 


OPPORTUNITIES IN FLYING, 25c. Learn to fly. 


Get paid while learning. Cramwell Books, 
SK-7, Adams, Mass. 


ALASKA—Last American Frontier. $1.00 
brings 1952 Business Directory, Government 
Map, Construction Projects, Military & 
Civilian. Homestead & Highway facts. Hunt- 
ing-Fishing-Game Rules, Mining, Aviation. 
List of firms hiring. How-When-Where to 
apply. Alaska Opportunist, P.O. Box 883-88, 
Hollywood 28, California. 

FOREIGN & LATIN AMERICAN EMPLOYMENT. 
1952 “Foreign Service Directory” gives Up- 
To-Minute Facts on Military & Civilian Con- 
struction, Government Jobs, Major Oil List- 
ings, Aviation, Transportation, Steamship 
Lines, Mining, Importers, Exporters, How- 
When-Where to apply. App. forms. Hot List 
Firms Hiring. $1.00 postpaid, Global Reports, 
P. O. Box 833-88, Hollywood 28, Calif. 
FOREIGN employment construction work. If 
interested in foreign projects with high pay, 
write FOREIGN SERVICE BUREAU, 
Dept. SK, Box 295, Metuchen, N. J. 


INSTRUMENTS 


NAVIGATION INSTRUMENTS: Beautiful new 
and reconditioned precision instruments. 
Fairchild averaging sextants $17.50; Bausch 
& Lomb Sextants, new condition $49.75; 
Hamilton 24 hour Master Navigation 
Watches $85.00. Dalton Model “G” Com- 
puter (new) $7.50; Weems Mark II Plotter 
$2.00; Dalton E-6B Computer $10.00 “New 
Pressure Pattern Drift Computer”, $2.50; 
New Pan American A-2 Dead Reckoning 
Time, Speed, Distance Computer DeLuxe 
with Leatherette Case $3.00. American Air- 
lines computer $6.00; (Free Catalog). Pan 
American Navigation Service, 12021-22 Ven- 
tura Blvd., N. Hollywood, Calif. 


E-6B COMPUTERS, with 25 page direction book- 


-let, like new $4.95, with leather cases $5.45 


($10.00 value), new with cases $7.65. 
SEXTANTS, Fairchild, bubble, averaging 
type, with carrying cases, like new $16.85. 
Money refunded if not satisfied. Kane Aero 
Equipment Co., 2308 NE 23rd St., Oklahoma 
City, Okla. 
MISCELLANEOUS 

$1.00 CAN SAVE YOU HUNDREDS. Fach month 
we print listings of hundreds of aircraft 
available for sale throughout the United 
States. This list tells you where the type 
of airplane you desire is located. You con- 
tact the owner, and make your own deal. 
By dealing direct you eliminate all middle- 
men’s~ commissions, and save time, money, 
and get the best deal possible. You ean re- 
ceive your first copy listing aircraft for sale 


immediately. So don’t wait! Send $1.00 to- | 


day for a full year’s subscription. Aircraft 
Listing Bureau, 1907 Archer Ave., Chicago, 
Illinois. 

AIRPORT operators send today for TAYLOR- 
CRAFT dealership information. Get in early 
on big expansion program. TAYLOR- 
CRAFT, INC., Conway-Pittsburgh Airport, 
Conway, Penn. 

PILOTS: We can help you find the right job. 
Send for application blank. No registration 
fee. PILOTS EMPLOYMENT AGENCY, 
Teterboro Airport, Teterboro, New Jersey. 
YOUR Leather Jacket renovated expertly. 
FREE circular. Berlew Mfg. Co., Dept. 33, 
Freeport, N. Y. 

LEARN TO FLY and get paid for learning. Read 
advertisement under BOOKS classification. 
ATR INSTITUTE. 

FLETCHER Jet Cooling Kits for Continental 
powered Ryan Navions now available for 
pepenk Order from your dealer or repair 
station. 


pi fence OE nS id ONT DER peers Sree SLC 
AIRPLANE photographs: send quarter for new 
list & sample. Leo J. Kohn, 4952-A N. 54th 
Street, Milwaukee 16, Wisconsin. 

CHECKERS. Wasily learned. “Easy Way,” 
Checkers, Copr. 1952. 24 assorted games. 
Openings. Something new. Unique. $1.00. 
B. Stanfield, Box 1071, Mountain Home, Tenn. 
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DC-3 with Jet Boost 


(Continued from page 15) 


Constructions Aéronautiques du Sud-Quest 
(or SNCASO), a company that has exten- 
sively tested a DC-3 fitted with a small Tur- 
boméca Palas jet unit attached to the under- 
belly. A comprehensive series of trials also 
have been carried out by the French Air 
Ministry who, after conducting 50 flight tests, 
were as enthusiastic as the originators of the 
scheme. The test flights were made with a 
machine fitted with a Palas unit giving a 
static thrust of 310 lbs. (although this unit 
has since been certified at 350 lbs. s.t.) and 
the tests proved that, under standard con- 
ditions, the increase in climb rate during the 
critical take-off period was 70 fpm, corre- 
sponding to an increase of 1,770 lbs, all-up 
weight under equal safety conditions. With 
the increased thrust now available from the 
Palas, this figure can be further improved, 
and detailed test results can be seen from 
the diagram on page 14. . 

The installation of the Palas booster’ tur- 
bine on the underbelly of the DC-3 entails an 
increase of only 245 Ibs. in empty weight. 
The unit is attached to the two central ribs 
of the wing center section by means of three 
bolts, and three inspection panels are cut in 
the skin to allow for installation of internal 
equipment and subsequent maintenance. The 
Palas pod possesses its own lubricating sys- 
tem and operates from the same fuel as that 
of the piston engines, avoiding the need for 
the installation of special kerosene tanks. A 
cock is fitted in each of the four fuel tanks 
connecting up to a selector valve identical 
to those incorporated in the fuel system of 
each piston engine. This selector valve, which 
is controlled by the pilot and enables him 
to feed the jet from any one of the fuel tanks, 
also acts as a shut-off valve, enabling the fuel 
supply to the jet to be cut-off instantaneously 
in an emergency. 

All the controls are electrically operated 
and grouped on a single panel located over 
the center of the instrument facade. These 
controls consist of a starter button, an igni- 
tion coil switch, a regulator control and the 
triple-indicator switch. The electrically oper- 
ated indicators, grouped on a separate panel 
to starboard, consist of the triple-indicator 
(jet pipe temperature, oil pressure and oil 
temperature), a regulator position indicator, 
a fire-warning light and a revolution counter. 

Maintenance is negligible when one con- 
siders that the turbojet would normally be 
used about 80 hours on an airplane flying 
approximately 1500 hours in one year, and 
that the life of the Palas is about 500 hours. 
Mounting or removing the Palas unit, once 
the original installation has been made, takes 
about one hour due to the small number of 
attachment bolts and electric connections. 

The noise produced by the Palas while 
running is not audible in the passenger cabin 
aboye the noise of the piston engines, and 
the operation of such assister-turbines is 
much less disturbing to the passenger than is 
that of take-off assistance rockets 
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The starting procedure is simple and the 
Palas takes approximately 20 seconds from 
starting to reach its full thrust rating. The 
turbine can be run normally ‘during all take- 
offs, during the critical first stage of the climb 


and during the final approach. Otherwise, the — 


turbine remains unused unless en route en- 
gine failure makes it necessary to start it up 
ayain in order to maintain altitude. 

An annual budget chart for the utiliza- 
tion of a Palas booster pod on a DC-3 has 
been worked out by the SNCASO. The fig- 
ures are based on current French costs. 
Reckoning on an average increase of five 
passengers per flight on a 1500-hour utiliza- 
tion per year with a block speed of 112 
mph, the annual increase in returns (at an 
approximate figure of .067 cents per passen- 
ger mile) comes out at around $56,280.00. To 
set against this increase in returns, expendi- 
tures include: (1) Jet fuel consumption for 
750 take-offs per year, 3.2 U. S. gals being 
used for each take-off; $840.00; (2) Addi- 
tional fuel consumption of piston engines due 
to the drag of the Palas pod: $560.00; (3) 
Estimated annual maintenance cost: $840.00; 
(4) Estimated annual consumption of spares: 
$2,240.00; (5) Amortization in three years 
of the unit together with a complete set of 
spares in the most unfavorable case of a 
single aircraft in operation, per year: $11,- 
200.00—Total expenditure thus amounts to 
approximately $15,680.00. This estimate is in- 
tentionally pessimistic as regards expendi- 
tures but, nevertheless, the advantages of the 
use of the Palas for boosting the DC-3 are 
immediately evident. 

A number of variations on the same theme 
have been worked out for other aircraft, one 


-of which envisages the installation of ho. 
Turbomeca Marboré II units, giving a total 
thrust of 1,750 Ibs., installed in the rear of 
the engine nacelles of a large, 52,000-lb. air- 
plane. Starting with a basic all-up weight of 
52,000 Ibs.—at which runway length of some: 
1500 yards is required to deal with engine 
failure accelerate-stop, or climb to 50 feet 
requirements under IS conditions—the use of 
two booster turbines allows for the same’ 
conditions—an increase in all-up weight oF 
roughly 7,000 lbs. taking the weight of 
the Marboré units, installation and fuel re- 
serve into account, this increase in permissi- 
ble take-off weight amounts to an increase in 
payload or fuel load of around 5,000 lbs. In 
high-temperature or high-altitude conditions, : 
the improvement in performance, although 
proportionately less, will be of extreme value | 
as, under Tropical Maximum conditions, the | 
airplane needing a runway length of 2,000 
yards to deal with a take-off weight of 49,000 
pounds can be flown off, with the aid of the 
Marborés, at a weight of some 55,000 Ibs.— 
higher than would be possible with the unas- 
sisted airplane under normal temperature 
atmosphere conditions. 

From the results of the French tests it. 
seems certain that booster turbines such as 
the Palas can offer take-off safety in case of 
an engine failure, increases in service ceiling 
with one engine out, increased payload, in- 
creases in range and the possibility of avoid- 
ing commercially uneconomical stops, access” 
to small airfields, and the possibility of tak- 
ing off from airfields of high elevation or 
situated in a tropical atmosphere which 
would otherwise be unsuited. The idea ap- 
pears to be worth examination. ph 


TURBOMECA Palas, attached to underside of the DC-3, has been certified at 350 Ibs. static 


thrust. Increase in climb rate, via Palas 
? 


during the critical take-off period was 70 fpm 
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Corporation Aircraft Find 
Increasing Use of VHF-FM 
Two-Way Company Radio 


_ The aviation industry and especially 
owners of executive and utility aircraft 
(petroleum and pipeline operators are 
one example!) are becoming increasingly 
“interested in the use of VHF-FM (Fre- 
“quency Modulation) two-way radio 
equipment to provide communication 
with their company-owned ground-sta- 
‘tions and mobile vehicles. Like the 
police, forestry products and land trans- 
portation services (taxicab and _ rail- 
roads), industries have installed two-way 
equipment in great quantities since the 
end of the war. In many cases companies 
which do not have their own communi- 
cation system, are years behind their 
competitors who are almost 100% radio- 
equipped. 
For these company applications, the 
Federal Communications Commission 
has made two principal frequency bands 
available, z.e., 25-50 and 152-174 mc. The 
latter band is considered better for 
short-range operation (10-15 mile com- 
munication between base station and 
land mobiles). The lower frequencies, 
25-50 mc, are better suited for greater 
distances, (15-50 miles with mobiles). 
Distances mentiored are over flat or roll- 
ing terrain. In most cases, these indus- 


tries have a choice of specific frequencies 


in both bands, these being selected for 
their particular requirement; for ex- 
ample, for city operation the higher 
band is usually considered better, and 
for rural or country operation the 25-50 
mc frequencies are said to be more suit- 
able. = 
Small aircraft have proved very effec- 
tive for patrolling and inspecting pipe- 
lines, telephone lines, etc. for breaks; 
more recently, helicopters are being 
tried. Many operators use their execu- 
tive aircraft not only for transpor- 
tation but also for patrolling, and other 
work jobs. These planes are equipped 
with VHF-FM equipment, their opera- 
tors can maintain constant telephone 
communications with their headquarters 
and ground installations while in flight. 
For the executive aircraft operator or 
pilot who is not accustomed to the use 
of VHF-FM (Frequency Modulation) 
but uses standard VHF-AM (Amplitude 
Modulation) aircraft equipment for nor- 
mal air-to-airways and air-to-tower com- 
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COMCO MODEL 400 VHF-FM aircraft unit for communication between company-owned ground 
Station and aircraft, weighs 22 lbs., complete with pilot’s control box, cables, mike, etc. 


munications or VOR, the following may 
be of interest: VHF-FM, like VHF-AM 
(operating in the 108-132 mc aeronauti- 
cal band), has a range that is approx- 
imately equal to sight; however, VHF- 
FM communication equipment, like 
VHF-FM broadcasting (88-108 mc) and 
the audio portion of television, is not 
nearly as susceptible to interference 
from aircraft ignition, generator noise 
or man-made “‘static’’ as often encount- 
ered at the ground station, as is the AM 
equipment. Most pilots know what a 
leaky ignition harness does to AM radio. 

Another advantage of FM versus AM 
is the weight factor. Comparing an AM 
transmitter with an FM transmitter (de- 
signed for aircraft service) having equal 
transmitter output, will give the FM 
transmitter a considerable margin over 
the AM or a much greater “watts per 
pound” ratio. This is due to the trans- 
formers and other components required 


by the AM modulator. and which are 
eliminated in the FM transmitter. Fur- 
ther, the AM modulator draws consider- 
ably more power from the power supply 
than FM. For an equivalent power sup- 
ply, approximately three times as much 
transmitter power output can be de- 
livered to the antenna by the FM trans- 
mitter. 

For some years, the Communications 
Company of Coral Gables, Florida has 
specialized in the design and manufac- 
ture of VHF-FM two-way radio tele- 
phone equipment in accordance with 
customer recommendation and specifica- 
tions. Their line of customized VHF- 
FM mobile and base station equipment 
has many special aeronautical applica- 
tions and is used by many executive, 
patrol and survey aircraft operating in- 
dustrially. 

The 8-10 watt COMCO Model 400, 

(Continued on page 62) 
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(Continued from page 61) 
designed especially for VHF-FM aircraft 
use, weighs approximately 20 pounds, 
complete. The single self-contained unit, 
consisting of fixed frequency, crystal- 
controlled receiver, transmitter and vi- 
brator power supply, occupies a space 
only 13x11x5 inches. Being fixed fre- 
quency, no tuning is required, and this 
permits the unit to be mounted in the 
baggage compartment or other suitable 
location aboard the aircraft any dis- 
tance from the cockpit. The only controls 
necessary for the pilot are the Off-On 
switch, volume control and squelch con- 
trol. Either headphone or loudspeaker 
output can be provided. The COMCO 
Model 400 aircraft unit is supplied for 
either 12 or 24 volt battery systems. The 
photograph illustrates a complete air- 
craft package ready for installation. The 
specifications can be obtained from the 
company. 

The antenna required for 152-174 mc 
operation aboard the aircraft consists 
of a quarter-wave vertical “whip” type, 
- similar to the usual 118-132 mc two-way 
VHF aircraft antenna, except that it is 
slightly shorter, being approximately 18 
inches. 

The antenna for the 20-50 mc band 
usually presents a problem: a quarter- 
wave for these frequencies is 9 to 414 
feet in length. A whip type, on the high 
end of the band, is practical on some 
type of aircraft. However, for the lower 
end of the band, a whip is impractical 
and it may be necessary to use a load 
coil with a four to five foot whip, or a 
“T” or “L” type cut for a quarter-wave 
can be used on some planes. Attention 
is called to the fact that the vertical 
section is the portion giving useful ra- 
diation. For best results it is, therefore, 
necessary to use a vertical antenna 
(while in normal flight) to match the 
ground and mobile stations. 

COMCO Model 400 AC equipment is 
also available for use as a 12 to 15 watt 
base or ground station. These, although 
comparatively low powered, provide ex- 
cellent VHF-FM communication with 
the aircraft. The COMCO ACRO- 
MATCH is recommended for the VHF 
ground station antenna. The 10-15 AC 
watt models, as well as the COMCO 
Model 300 25-50 watt models, are avail- 
able for both the 25-50 and the 152-174 
mc bands. 

Companies are assigned their own fre- 
quencies by the FCC for their particular 
class or operation, thus permitting each 
company to have, in effect, its own 
“party line.” By having both the AM 
and FM equipment, the pilot can stand 
by simultaneously on both airways and 
his company frequency. In some execu- 
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tive aircraft, the FM circuit is only used 
by the executives or passengers. — 

The oldest service for which the 
COMCO VHF-FM aircraft unit was 
originally designed is the Fish and Game 
Commission. Several years ago, COMCO 
worked closely with one of these com- 
missions in designing the original light- 
weight FM aircraft unit for use in small 
planes. These proved to be extremely 
effective, especially in apprehending 
game violators. 

Another advantage to the pilot, by the 
use of a company radio system, is that 
WX reports can be obtained from the 
company radio stations which are often 
located off the airways. Flights to out- 
lying camps can often be completed 
which would be questionable if local 
weather information was not immedi- 
ately available to the pilot. 


Here’s a representative list of Com- 
panies using this equipment: 
1. Chemical Process Company, Brecken- 
ridge, Texas. Spartan Executive. Pilot: 
H. M. Stephenson. Used to keep contact 
with major stations and mobile units 
throughout Texas, New Mexico, Okla- 
homa, Kansas and Louisiana. ‘ 
2. The Texas Company, Producing | 
Dept.—Louisiana Division, Houma, La. 
Two Grumman Mallards and a Widg- 
eon. Pilots: C. F. Hanna and M. A. 
Fuori. Communicate with District Off- 
ces and drilling locations. . 
3. United Gas Pipe Line Co., Shreve- 
port, La. Grumman Mallard. Pilots: W. 
C. Huddleston and L. R. Schexnaydre, 
Chief Pilot E. P. Jeter, Jr. Used by 
South Louisiana Division for correlating 
pipe line operation and gas supply on- 
offshore line in the Gulf. 


Nay-Aid Changes & Additions 


Once again, it is desirable. to 
stress that this department of 
NAVICOM is designed to spet- 
light vital changes in the naviga- 
tional and communications fa- 
cilities of the airways syster— 
changes that might escape the 
notice of pilots despite publica- 
tion in government and commer- 
cial airways manuals, and NO- 
TAMS. 

AUSTIN, Tex.—The Outer Com- 
pass Locator is now on 404 kc. 
Travis Lake Fan Marker on NW 
course decommissioned. 
CINCINNATI, Ohio—The VOR 
has changed frequency to 115.6 
mc. 

EL PASO, Tex.—The “Center” 
now operates on 118.9 mc. 
LEBO, Kan.—The Low-Fre- 
quency range decommissioned 
and converted to HW radio bea- 
con without voice on same fre- 
quency. 

MACON, Ga.—The ILS com- 
pleted with addition of the Glide 
Path on associated channel. 
MINNEAPOLIS-ILS due to re- 
sume operation after modifica- 
tion. The “Center” now has di- 
rect communicaton service on 
120.3 and 132.3 mc. 
NORFOLK, Va.—Due to difficul- 
ties of site location for VOR, the 
VAR on 108.7 mc has been re- 
commissioned for an _ interim 
period. 

PESCADARO, Cal.—This power- 
ful (6,000 watts) HH-class radio 
beacon on 190 kc is now equipped 
for voice communication. 
SALEM, Ore.—_New ILS com- 
pleted on 110.3 me, serving Run- 


. southwest, approximately eight 


way 31 at McNary Airport; the 
Middle Comlo on 215 kc. Outer 
Comlo on 266 kc. 

SAN DIEGO, Cal.—The Barrett 
Lake Fan Marker on the E 
course of San Diego is now key- 
ing one dash instead of dot-dot- 
dash: “....—” 

TAMPA, Fla.—Approach Con- 
trol tower has added 118.1 me. 
TOLEDO, O.—The old Toledo 
VOR has been relocated to the 


miles west on W course of the 
re-located LF range; is now iden- 
tified as “Waterville” (VWV) on 
same frequency temporarily with- 
out voice. 
CAUTION: The _ low-powered 
LVOR on 113.6 mc, test basis, 
now identifies as “TOL”. 
WILMINGTON, Del. — Tower 
VHF now 120.9 mc instead of 
119.9 mc, source of old conflict 
with LaGuardia Approach Con- 
trol. Difficulties, mostly site suit- 
ability problems, have slowed the 
Amber Nine VAR Airway con- 
version on the East Coast. Where- 
as- Atlantic City and the Salis- 
bury conversions to VOR have 
been happily proven, the Nor- 
folk site has been less happy, 
hence the re-commissioning of 
the VAR mentioned above. 
During the interim period, the 
airway will remain VAR from 
North of Charleston, S. C. to 
Norfolk and an intersection of 
the new Salisbury VOR SW-NE 
Radial and thence by way of 
Salisbury and Atlantic City 
VOR’s to Matawan VAR. 
(Continued on page 64) 
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: i Meeting at Washington 


During August of this year, the CAA 
_ brought together in Washington, one of 
_the most unusual groups of experts to 

ever assemble in that mecca of official- 
~ dom. Unusual, because these were really 

experts, the men in the field who work 
every day with the problems of air 


navigation, traffic control and facilities 
all over the seven domestic Regions of 


_CAA, Alaska and Honolulu, as well as 
the Washington home staff. 
The results, as submitted to the Traffic 
Control Procedures Section of the Air 
Traffic Control Division, Operations 
Branch, CAA by C. P. Burton, Chief, 
~ Washington office of the Airways Opera- 
tions Dccion: are important to every 
_ pilot, professional or otherwise, so long 
confounded by the complexities of our 
ever more complicated airways systems. 
_ Pilots who have had to listen in the 
past to interminable ATC clearances at 
machine-gun speed will appreciate the 
increasing emphasis CAA has been put- 
ting on abbreviatine them to the bone 
with Radar short anes CLC tLenice; 
it is no surprise that the working group 
of ATC controllers, equally irked at the 
old way of things, has recommended 
that in the future, such phrases as “ATC 
Bclear -- -,’ “ATG advises - -'="- and 
“No delay expected!” be deleted. Inas- 
much as ATC is the only body from 
which such clearances issue anyway, it 
- will be a relief to not be everlastingly 
reminded of it when trying to copy an 
ATC clearance in the middle of a run-up 
check. Similarly, either because no delay 
is mentioned or because a pilot gets to 
figure some delay is inevitable on IFR 
these days, the “No delay” phrase has 
lost meaning. 

In lieu of the practice of repeating 
back the entire route of a long IFR 
cross-country flight plan, it was suggested 
that when a pilot’s route as filed is ap- 
proved in his clearance, the simple state- 
ment “Route as filed’ is adequate. And 
if not approved as filed, the itemized 
listing of the ATC-suggested revised 
routing will stand out more obviously. 

The phrase “request further altitude 
change en route” was challenged. Mini- 
mum instrument altitudes, clearances at 
altitudes other than as filed to expedite 
departure, radio failure procedures, all 
operate to cover the problem supposedly 
referred to by this phrase and hence, it 
is expected that a pilot is not going to 

have to be prodded into reminding ATC 

that he filed one altitude and he was 
compelled to accept another to get 
going. 

Pilots can rejoice in the knowledge 
that they are not alone in rejecting the 
new phon(y)-etic alphabet. The con- 
trollers universally recommended that 
they be relieved of the unique status of 
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NEW COURSE SELECTOR 
New Vernier course se- 
lector makes omnirange 
better than ever! The easy 
to read, clearly calibra- 
ted dial simplifies course 
selectionand makes cros 
country flying a joy. 


The compact Superhomer is the finest 
of all single unit VHF sets, defines your 
course to or from any omni station 
within receiving distance. Ruggediy 
built, yet a miracle in electronic per- 
fection. Investigate the NARCO Super- 
homer today! Immediate delivery. See 
yourNARCO dealer now (coast to coast 
sales and service) or write for bulletin. 


Narco 


Here’s the NEW NARCO 
SUPERHOMER 


SENSITIVE RECEIVER You get fast, clear, crisp tun- 
ing with the Superhomer’s geared tuner. From 
108 to 127 mc there’s ease of frequency selection, 
high performance, clear static-free reception. 
IMPROVED CIRCUITS! The Superhomer ‘built-in 
double noise limitors shield engine noise and 
increase omni accuracy. . 
LIGHT WEIGHT! Ten pounds installed, including 
antennas and leadins. Panel space: 5Vs'by 672” 
Case depth: 10%“ 

LOWEST COST! Costs less, gives more valve. 
Superhomer is easiest to install, may be altered 
for additional channels and NARCO low fre- - 
quency receiver. 

ONE SMALL PACKAGE! A tunable VHF receiver. 
A multi-channel VHF transmitter. An omni con- 
verter and indicator. A three-in-one special, 


yo 


engineered for the small aircraft owner. 


NATIONAL AERONAUTICAL CORPORATION 
AMBLER, PA. 


being the only unfortunates of the air- 
ways officially compelled to use it. 

Less popular if it involves pilots opera- 
tions as well, will be the recommenda- 
tion that Greenwich Mean time be 
adopted as the universal standard for 
all operations. 

A popular rumor has it that most 
pilots for many reasons, good or bad, 
never see most NOTAM’s (Notices to 
Airmen) and are even less interested in 
doing so. 

For years, the gobbledegook in fine 
print has been becoming more obscure 
every day. The coded contractions have 
increasingly resembled a private secret 
code and the multiplicity of items has 
confounded even the most diligent pilot. 
(NAVICOM’s section on “Nay-Aid 
Changes” developed from this fact!) 

So the controllers have recommended 
that the system be revised with an eye 
to simplification, reduction to basic 
essential categories, avoidance of code 
and return to plain old-fashioned Eng- 
lish. In other words, a language familiar 
to pilots. 

They also recommended that the CAA 
delay acceptance of VOR track separa- 
tion on IFR airways flying at the same 
altitude. In the light of the fact that an 
alarming proportion of the VOR’s in 
the country are on NOTAMs because of 
unreliable course indications, this is a 


very commendable suggestion. The low- 
frequency airways will be with us for a 
while. 

Of interest to those pilots who, on 
IFR plan through intermittent or mar- 
ginal IFR conditions, have met the VFR 
pilots inevitably present, will be the 
recommendation that all VFR traffic on 
the airways be asked to operate at 500 
feet above the recommended directional 
altitude and well to the right. This may 
not solve anything, but it indicates 
healthy concern for the problem. 

It was also suggested that it be re- 
quired, by revision to Civil Air Regula- 
tion, that a pilot must advise of any 
substantial deviation from his filed TAS 
(True Air Speed) regardless of time ex- 
tent or reason. There have been some 
close ones where pilots have slowed up 
on instruments because of storms, with 
the result that following aircraft on the 
airway at their altitude have closed the 
required time gap between them. 

Few professional pilots other than 
scheduled airline pilots ever get to see 
an old stand-by of ATC—the “Opera- 
tions Letter”. This “letter” was a pro- 
posed and approved standard operating 
procedure for any particular ATC facil- 
ity, governing the handling of aircraft 
by and at that facility. If the recommen- 
dation made at Washington is followed 

(Continued on page 64) 
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(Continued from page 63) 


these will be replaced by “Letters of 
Agreement” between agencies and will 
not be distributed to “other disinter- 
ested parties”! ; 

Aside from the fact that sometimes 
it is better not to know of the procedures 
contained in such “letters” (or you 
would cancel flight outside the area 
concerned), there is such a thing as 
having some advance information on 
what will be expected of you at a busy 
terminal area. This could make the jolt 
a lot softer when you get a routing or 
handling which bears no resemblance to 
what you planned. 

A modern step, in line with the higher 
performance of IFR traffic on the air- 
ways, is the suggestion to revise the 
familiar “five/on top” (five hundred 
feet above the overcast) rule to at least 
1,000 feet. It should not have to be a 
regulation before a pilot realizes that if 
he persists in skimming the tops of any 
overcast, scattered or broken or solid, 
without a definite altitude assignment 
and separation, that he is liable to get 
himself a high colonic from a fast climb- 
ing airliner busting out on top with an 
IFR clearance. 

A subject dear to the hearts of many 
controllers in busy terminal areas is the 
inadequacy of present VFR standards 
with the increasing approach speeds of 
modern aircraft. Maybe three miles is 
enough along the airways if everybody 
is on the right side, at the recommended 
altitudes, etc. But every day, more pro- 
fessional and experienced non-profes- 
sional pilots are beginning to agree that 
some revision of that standard is in- 
dicated where convergence of airways to 
a heavy traffic terminal increases the air 
saturation to the point where head-on 
closing speeds of 300 mph scream of 
potential disaster. Maybe local and 
limited increases in VFR requirements 
in such areas, necessarily funneling traf- 
fic into controlled and separated paths 
and patterns, is not the best or entire 
answer. But it is certainly worth trying. 

One of the most efficient innovations 
in IFR traffic control has been the direct 
contact with the Air Route Center. 
Virtually all scheduled airline aircraft 
possess the multi-channel VHF’s neces- 
sary to cope with all frequencies called 
for. This is not always so with the cor- 
poration or executive or other aircraft 
on IFR plan. Not only does this fact 
deny the pilot the privilege of such 
expeditious handling, but it delays the 
operations of the Center controller who 
must wait for the delayed, repetitious 
relay of control messages via the INSAC 
or Airways Communications Stations. 

Therefore, it was suggested that the 
CAA devise a means of enabling the 
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Center controller, through the inter- 
phone facilities common to both, to use 
the INSAC radio for direct communica- 
tion with the pilot. This is a real step 
in the favor of the instrument pilot who 
lacks the multi-million dollar facilities 
of the big airlines. 

The report also asks for more homing 
facilities in congested areas for easier 
holding patterns and airways crossings, 
increased use of Radar, easement of the 
restrictions on runway operation separa- 
tion on present day and future very long 
runways, and on non-converging run- 
ways. 

Possible use of continuous signal or 
voice identification for tuning purpose 
on tower frequencies to eliminate delay 
and tuning counts is under test on 
Markers and Compass Locator stations 
(Comlos). Controllers think it might 
work for towers. 

The last suggestion in the report 
recommended that the program for 
duplex—or cross-channel VHF—be ex- 
pedited to relieve the growing conges- 
tion on simple VHF. 


Initial Dilemma 


A generation ago, when the govern- 
ment started the practice of creating 
agencies and bureaus so fast they had 
to resort to initials to identify them, it 
became a subject for many a second- 
rate comedian. Now, it seems, we have 
acquired in the aviation industry a 
similar set of initial contractions to de- 
scribe facilities, operational procedures, 
navigational and communication aids 
and air traffic rules. In the interests of 
those who are not familiar with the ab- 
breviations and initials, NAVICOM will 
occasionally, starting herewith, offer a 
short glossary of definitions. 

GCA—Ground Controlled Approach. 

ASR--Airport Surveillance Radar 

(Search Scope to you GI’s) and 
PAR—Precision Approach Radar 
(Final approach). 

INSAC~Interstate Airways Communi- 

cations station (old name “Radio”) 

TOWSAC—Combined tower and IN- 

SAC. 

FAWS-—Flight Advisory Weather Serv- 

ice (Forecaster). 

COMLO—Compass_ Locator _ station 

(very low-powered homing beacon 
associated with ILS Outer and Mid- 
dle markers usually). 

ILS—Instrument Landing System (Lo- 

calizer Course and Glide Path). 

TOWER—When used in air-to-ground 

communications, usually means the 
Local or Runway Controller who 
handles take-off and landing traffic 
under VFR in a limited radius, 

Approach Control—The “laddering- 

down” portion of over-all tower 
control; works all approaching air- 


craft outside of the tower radius but 
basically concerned with traffic on 
IFR let-down in holding stacks and 
on final approach. | : 

Ground Control—Handles all aircraft 
and vehicles on ground, after leav- 
ing landing runway and prior to 
taking take-off position. Delivers 
and checks ATC clearances. ; 

ATC-—Air Traffic Clearance—for ap- . 
proving flight at a specific level via 
specific airways to a destination or . 
prescribed limit. Used to mean same 
as— 

ARTC-—Air Route Traffic Control 
Center. On the basis of available 
airspace, airways route and altitudes 
and time, approves IFR flight plan 
for flight along the airways to des- 
tination, applying certain basic sep- 
aration procedures between aircraft. 

Departure Control—By use of Radar, 
or “laddering up” and other pro- 
cedures, functions to expedite de- 
parture of IFR traffic onto the air- 
ways where ARTC takes over and 
continues flight separation on basic 
separation procedures. 


Nav-Aids 
(Continued from page 62) 


Following are important _last- 
minute changes and/or additions 
to add to earlier-reported Nav- 
Aids (page 62): 

ATLANTIC CITY—The new 
VORW will be on 113.4 mc, not 
on 116.7 as_ previously an- 
nounced. CAUTION: Tune this 
one aurally, as there are three 
stations within three-tenths meg- 
acycles within less than 200 miles! 
CHICAGO, Il.—O’Hare Airport 
ILS scheduled to resume Nov. 1. 
Tower facility at Meigs scheduled 
to go off air Nov. 7. 

DENVER, Col._New BVOR 
frequency announced, 116.3 me. 
NEWARK, NJ—Should definite- 
ly resume operation IFR on or 
about Nov. 1, on new ILS run- 
way approaching over the New- 
ark Bay swamp area. 
SALISBURY, Md.—The VAR 
due to shut-down, being replaced 
by the BVOR on 117.1 mc, not 
117.7 as published in ANRA 
section of the Air Guide. 
WHEELING, WVA.—The VAR 
due to shut-down, no replace- 
ment facility announced, but a 
new MHW at the Clinton inter- 
section, frequency probably 293 
ke serving the Northwest course 
of Pittsburgh. This leaves a gap 
on the two best North-South by- 
pass routes west of PIT. 
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FRIENDLY 


ENEMIES 


GRUMMAN AIRCRAFT ENGINEERING CORPORATION, BETHPAGE, LONG ISLAND, N.Y. 


One of the Navy’s GRUMMAN GUARDIANS makes a pass 
over one of the Navy’s submarines. It’s a case of 
“friendly enemies” . . . for as the mongoose is 
trained to kill cobras, these big, carrier-based air- 
craft are designed to find and destroy submarines. 
One type of GUARDIAN, equipped with long range radar 
devices, hunts down the enemy. Then others, lighter 
on radar but heavier on bombs, come in for the “kill.” 


Contractors to the Armed Forces 


Republic’s newest member in a proud family of 
established fighter fame. . the F84F Thunderjet 
is starting to come off our production lines. 
Prototype models have passed all acceptance 
tests and the already well-known swept-back 
wing model will be welcomed by Air'Force pilots 


familiar with its battle-proved predecessors. 


Rough..tough..and deadly... its 
tremendous fire power. . longer 
range. . heavy armament for ef- 

fective close support performance 

.. its greater speed and higher 
ceiling for air combat. . make the 

F84F the ideal weapon for inter- 

diction and _ all- fighter require- 


ments, 
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FARMINGDALE, LONG ISLAND, 


\ 


Waker of te Might undately» Vhundoye» KFU - 


